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BRADY'S POTTER-BUCKY DIAPHRAGM — 
NEW FEATURES 


A new and improved type 
of grid construction that se- 
cures even more brilliant re- 
sults than our previous grid. 

A neat compression band 
attachment for holding the 
patient still during exposure. 

Patient brought nearer to 
plate. An electrical contact 
device for operating a signal lamp or which can be connected to most time switches for making 
the exposure automatically, from 1 to 90 seconds time at $5.00 extra charge. 

Our speed control is accurate and reliable and timed in actual seconds. It does not require 
constant repairs. We claim it is the smallest, neatest and most effective Bucky on the market, 
6:1 ratio grid cutting off practically 90% of secondary. Takes all makes of cassettes to 17 x 17 
size, operates in horizontal or vertical position, and does Stereoscopic work in either direction. 

All-metal construction electrically welded and practically indestructible. They do not get 
“out of date.” Price $250.00 list with cash discount for quick payment. 


These Compartments 


Our stone tanks are considered the best NN /) NING 
designs and values on the market. Each TNS 


has a space for ice or hot water for con- 
trolling the developing temperature. The J} 
5 and 6 compartment styles also have a 
4" air space to prevent temperature of 
wash water from affecting the temperature 
of developer. Lengths over all 2414"-34" “a 
-40%" respectively. We have ‘enamel 
tanks also. Send for special circular. 403 inches 


99% inches 
high 


v 


4-compartment 5-compartment 6-compartment 


Prices shipped from Virginia : $45.00 $53.50 $60.00 
Prices shipped from Chicago, Boston or ‘eatin $50.00 $58.50 $65.00 


NEW INTENSIFYING SCREEN PRICES—cer our new net prices 


on standard makes of screens. Alone or mounted into our own or Buck Cassettes 
that are sure to interest you. Will mount in your own make cassettes if preferred. 
We allow very liberal discounts for prompt payment on screens and cassettes. 


at prices 


BARIFLUFF—Ovur New Barium—Light weight or “fluffy” type. 


For those who want a lighter Barium than our regular grade that has been the standard for 
nine years. The price is higher—but it is pure Barium containing no phosphates or other adul- 
teration to make it float. You cannot afford to use anything but Pure barium. Ours analyzes 
over 99% %. Prices per 100 lb. $26.00—50 lb. $14.00—25 Ib. $8.50. 


NEW DENTAL MOUNTS—Ask for sample and prices. 
NEW PRICE LIST Now Ready FOR A COPY —IT 


MAY SAVE YOU MONEY 


We allow liberal cash discounts on all supplies for quick payment. 


GEO. W. BRADY & CO., 761 S. Western Ave., Cuicaco 
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NEW GROWTHS WITHIN 


THE CHEST: X-RAY 


DIAGNOSIS* 


BY SAMUEL B. 


DENVER, 


rtd growths within the chest present 
rt to the roentgenologist complic: ated 
problems for diagnosis. As an aid in the 
solution of these, it is considered necessary 
to review not only the changes char: ucter- 
istic of new growths, but also those associ- 
ated with certain inflammatory conditions 
which may produce a similar appearance. 

Growths within the chest may be divided, 
for the sake of description, into two classes: 

Those in the mediastinum. 
2. Those in the lungs. 
Mediastinum. 


Hodgkin’s disease is gen- 
erally shown by 


a paratracheal, dense 
shadow projecting beyond the medias- 
tinum, with a border, either irregular in 
outline, or circumscribed and clearly 
fined, which extends over a 
part of the median shadow. These masses 
may attain to a large size, projecting 
beyond the mid-clavicular nipple line, and 
extend the entire length of the median 
shadow. Occasionally only a_ unilateral 
mass projects at the level of the hilus, 
circumscribed by a border similar to that 
above described. The diagnosis in this 
disease can be confirmed by _ biopsy. 

Lymphosarcoma starts in the medias- 
tinum and is apt to increase rapidly in 
size and involve the lung or pleura, or 
both. Illustrative of this condition, the 
report of the following case is of interest. 
I am indebted to Dr. S. G. Bonney for the 
patient’s history. 

Female, aged 


de- 
considerable 


twenty-three, married. 


Previous health good until the spring of 


* Read in part at the Twenty-third Annual Meetings t THE 


CHILDS, M.D. 


COLORADO 


1920. Had been losing weight and strength, 
but continued to be up and about until 
April, 1921, when she went to an eastern 
clinic. Had a slight fever in the afternoon. 
No tubercle bacilli. No positive diagnosis 
made. Advised to go home and rest. 
Had acute mastoid and recovered. Went 
to California on a pleasure trip; was in 
Los Angeles three months. Three days 
after arrival, became ill and been in bed 
ever since. Severe pain in the left chest. 
Pain on taking full breath.» Fever daily, 


100 to 102° F. Chills often, night sweats 
often. Cough very severe. Very slight 
expectoration. Cough paroxysmal. July 


15th, bowels loose, very offensive mucopus. 
Pain. Went home to Nebraska first of 
September. Advised to come here. First 
aspiration last July, two quarts, cherry 
red. Second one was made week ago in 
Nebraska, one pint a.m. and one p.m. 
same day, same character. Not much 
improvement in breathing. Reported to 
Dr. Bonney Sept. 7, 1921. On that day he 
aspirated and drew a pint of bloody fluid. 
Patient referred to the writer for an x-ray 
examination Sept. 9, 1921, malignancy 
being suspected. Patient unable to leave 
bed and examination was made by port- 
able. The result of this examination Is as 
follows: The left lung is obscured by an 
extensive effusion with the fluid level 
surmounted-by a pneumothorax in extreme 


apex. There is demonstrated a_para- 
tracheal mass on the right side about 
319 in. long and 1 in. wide in greatest 
AMERICAN ROENTGEN Ray SocieEty,"Los Angles, Calif., Sept. 12-16, 1922. 
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diameter. Heart shadow displaced to the 
right. No Syme shown in the right 
lung (Fig. 1). In the diagnosis, two condi- 
tions only were considered, sarcoma and 
Hodgkins. A few small glands were de- 
tected above the left clavicle, one of these 
was removed by Dr. Bonney and the 
pathologist’s report was lymphosarcoma. 
The patient died about Sept. 20, 1921. 


Fic. 1. Lymphosarcoma. Paratracheal mass on right 
side. Involvement of left lung and pleura with 
hemopneumothorax of left side. Diagnosis verified 
by biopsy. For clinical history see text. 


Intrathoracic thyroid casts a_ fairly 
characteristic shadow of uniform density, 
in the upper part of the mediastinum. The 
base of this shadow is situated upward, 
having a lessened diameter at its lower 
extremity. The edges of this shadow are 
generally well circumscribed. 

Enlarged thymus should cast a small, 
inverted, heart-shaped shadow which over- 
laps the aorta and the base of the heart. 


A number of the cases tn which the 
diagnosis of enlarged thymus has _ been 


made have not been verified by a post- 
mortem examination, hence a diagnosis in 
this condition is not considered particu- 
larly reliable. 

Cysts cast characteristic shadows, 
generally well circumscribed and of uni- 
form density. A dermoid cyst is character- 


ized by a distinctly clear-cut border which 
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Chest: X-Ray Diagnosis 

circumscribes a roundish, or even quite 
round, dense area usually projecting from 
the right side of the mediastinum. This 
latter variety of cysts is generally sing 
and occasionally the shadow cast by teeth 
or pieces of bone may be demonstrated, 
otherwise only a probable di: gnosis 
warr: anted, except in such a case as men- 
tioned by Dr. Hall, where convincing 
proof is obtained in the expectoration. 
If, however, repeated examinations ove! 


Fic. 2. Tuberculosis in upper half of each lung. P: 
tive T. B. sputum. Sharply defined shadow at hil 


of right lung, probably a dermoid cyst. Has not 


creased in size during several months’ observat 


considerable period of time fail to detect 
any marked change in the size of the 
and no evidence of secondary deposits 
appears elsewhere in the chest, a 
plement fixation test being negative and 
the general condition of the patient good, 
the di: agnosis of a dermoid cyst is greatly 
stre ngthened ( (Fig 2). 

A cyst may be overlooked, especially 1 
its detection be interfered with by the 
heart shadow. The writer had an experienc 
of this kind about eighteen years ago, 
before the screen examination occupied the 
prominent place that it does today. 
He failed to detect the cyst, which was 
demonstrated by necropsy, but was im- 
pressed clinically with the large area of 


+ 


CVSit 


transmission of the cardiac impulse to 
palpation. This should have attracted 
attention to some lesion in the medias- 


New Growths Within the Chest: X-Ray Diagnosis 


tinum, as neither the size of the aortic or 
heart shadow nor the intensity of the heart- 
beat warranted any such transmission. 
Primary sarcoma frequently has _ its 
origin in the thymus or thyroid, and may 
assume very large dimensions, both in the 
lateral and anteroposterior diameters, caus- 
ing severe dyspnea and cyanosis, a fact 
which was particularly impressed upon 
the writer by an examination of a patient 
in the prone posture, who was found, after 
the plates were dey eloped, to have such a 


Fic. 3. Sarcoma of mediastinum apparently starting 
from the thymus. Verified post mortem. 


mass. The severity of the dyspnea and 
coexistent cyanosis Was alarming when 
the patient was assisted from the table. 


These tumors generally have a roundish 
shape with a clear-cut border (Fig. 3). 


Cold abscess frequently presents an 
appearance simulating that of a new 


growth. Its presence is indicated by a 
dense shadow which overlaps bilaterally 
that of the spine with its long axis vertical 
(Fig. 4). It has been my observation that 
the greatest transverse diameter is apt to 
be near the middle of the abscess. An 
ordinary abscess casts a dense shadow 
which may present itself beyond the edges 


of the mediastinum, but the diagnosis of 


this shadow will depend largely upon the 
clinical history. 
Aneurism generally presents but little 


difficulty in diagnosis. A pulsating, circum- 
scribed tumor with increased breadth in 
the mediastinal shadow, and a_ heart 
situated low, with a flattened left ventricu- 
lar margin are x-ray signs considered 
diagnostic. Occasionally a case is seen in 
which the pulsation is diminished, or even 
lacks expansile pulsation, and which may 
present some difficulty in correct interpre- 
tation. The position and shape of the heart 


Fic. 4. Large cold abscess situated behind and extend- 
ing below the heart. Verified post mortem. 


just mentioned will prove of value in 
making a diagnosis. In a case of this kind 
the post-mortem examination will prob- 
ably reveal the aneurismal sac filled with 
an old organized blood-clot, leaving a 
practically normal-sized opening through 
the original channel of the aorta. 

An aneurism may simulate, however, 
the appearance of a cancer of the lung or a 
tumor of the mediastinum. 

One or more masses may signify the 
presence of tuberculous glands, or may 
indicate a primary or secondary cancer. 
The shadows cast by these are practically 
similar. A distinguishing point from the 
source of origin is that tuberculous masses 
are generally found in the posterior medi- 
astinum, while cancerous nodules are more 
frequently in the anterior mediastinum, 


4 
4 
4 
F 
3 


178 


with the exception of a carcinoma involving 
the esophagus, which should be mentioned 
in the growths of the mediastinum. This 
condition requires confirmation by the aid 
of an opaque mixture in the esophagus. 

New growths in the lung are sub- 
divided under the heading of benign and 
malignant. 

If we exclude the massive deposits 
frequently found in pneumoconiosis from 
the list of the new growths, benign growths 
in the lung are very rare. I have never seen 
a case of echinococcus cyst. These, how- 
ever, do occur and appear in the lower lobe 
of the right lung. Dr. Hall reports to me 
that he saw in his own practice a case of 
echinococcus cyst in the lower lobe of the 
right lung, w hich was verified post-mortem 
and by ‘the microscope. This case was 
observed a number of years ago, before 
X-ray examinations were made. 

Malignancy of the lung is divided into 
two classes, primary and metastatic. 

Primary sarcoma of the lung is very 
rare. The writer has no proved case to 
report, but the clinical diagnosis of primary 
sarcoma of the apex of the right lung 
seems warranted in the following case: 

Male, aged twenty-three, referred by 
Dr. Arneill, for an x-ray examination 
Jan. 24, 1916. | am indebted to him for the 
following history and physical findings: 
The chief symptom was a dull pain in the 
right back between the shoulder-blade 
and spine, also in a similar locality in the 
right chest and axilla. Has had the pain 
in the back for six or seven months. 
cough has been present for four months, 
with very little expectoration. Had an 
attack of grippe about one month ago, with 
fever. Has lost considerable weight, and 
there is at present considerable numbness 
along the course of the right intercostal 
nerves. Appetite and digestion fair. Physi- 

cal signs: right side shows diminished 
expansion, right apex and right infra- 
clavicular region to third rib are dull. High- 
pitched blowing breathing over the area 
of dulness, also whispered pectoriloquy, 
high-pitched blowing cae athing over the 
right back to the middle of the scapula. 
No signs of moisture detected in the chest. 
Left radial pulse considerably stronger 
than the right. Pulse 96. Temperature 
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g9.2° F. Heart dulness normal, 
heart sounds. 

The x-ray examination showed a uni- 
formly dense, roundish shadow involving 
the upper part of the right lung, with a 
clear-cut border and no sign of involve- 
ment of contiguous lung tissue. No other 
pathology shown in the lung or the 
mediastinum (Fig. 5). 

Diagnosis. New growth in the upper 
part of the right lung, probably primary 
sarcoma. The patient died within 
months from the time of examination. 


also the 


two 


| 


Fic. 5. Clinically this is considered a primary sarcon 
of the right lung. For history 
see text. 


and physical findi 


The primary type of carcinoma is not 
common, but it occurs with sufficient fre- 
quency to make the roentgenologist bear 
this disease in mind in all lung cases in 
which the x-ray, clinical and laboratory 
evidence do not warrant the diagnosis of 
any of the more common pathological con- 
ditions. Especially is this so when the 
symptoms are distress or pain in the chest, 
dyspnea and the presence of bloody or 
prune-juice expectoration. In looking ove: 
the literature, the writer finds several 
descriptions of this condition, and takes the 
liberty of giving the following opinions: 

Carman considers a dense lobar shadow 
with smaller ar 


“as suggesting metastasis 
as characteristic. 
Christie divides primary cancer into 


two types: infiltrative and miliary. 


Infiltrative is a roughly circular shadow 
extending outward from the hilus, shading 
off into the lung shadow and with proc- 


|| 
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esses radiating into the lung. Outside this 
area are evidences of congestion. In 
addition to this picture, a few nodules 
with indistinct edges surrounding the 
central shadow or in relation with the 
bronchial trunks near the periphery com- 
plete the characteristic picture. 

Miliary type has diffuse nodulations 
throughout the lung with hazy periphery 
and surrounding zone of congestion. 

Holmes and Ruggles state that primary 


cancer practically always unilateral 
and presents two types: nodular and 
Fic. 6. Primary carcinoma extending upward from 
root of left lung. Appearance simulates that of 


aneurism. Verified post mortem. 


infiltrative. The former consists of dense 
rounded masses occurring near the hilus, 
and sharply marked off from the surround- 
ing lung tissue. 


The infiltrative type arises from the 
bronchus, and infiltrates the lung along 
the bronchial ramifications, causing an 


increased density of the lung markings, 
or it may involve the surrounding lung 
tissue and be seen as a mass with fairly 
smooth edges, except for the 
margin, which ts irregular. 

A number of other observers recognize 
two divisions of cancer, namely, that of a 
lobe and that of the hilus, also that hilar 
lesions predominate over lobar, and that 
the majority of hilar lesions invade the 
parenchym& in their progressive develop- 
ment. 


advancing 
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The writer reports 2 cases of primary 
carcinoma of the lung, verified by necropsy 
and pathological examination. One of these 
cases is presented through the courtesy of 
Dr. Bronsis of the Jewish Relief Society 
(Fig. 6). 

The metastatic deposits of cancer may 
be general in both lungs, or confined to one 
lung. The lesions on the x-ray plate con- 
sist of general nodulations in the lung or 
localized deposits in the line of the lung 
markings, generally involving the lower 


FIG. 7. 


Metastatic carcinoma of lungs secondary to 
carcinoma of stomach. Verified post mortem. 


half of the lung, and apparently starting 
from the hilus. The appearance of metas- 
tatic deposits is practically that men- 
tioned for primary lesions and a careful 
necropsy may be necessary for differentia- 
tion, provided the clinical history does not 
give convincing evidence (Fig. 7). 

Where the pleura i is Pes involved 
in the metastasis before the lesions are 
demonstrated in the lung, the first sign 
detected may be only a restricted mo- 
tion of the diaphragm on the affected 
side. 

Metastasis of the lung is comparatively 
frequent, 


especially secondary to car- 
cinoma of the breast, and if an x-ray 


examination were made in all cases of this 
latter disease, some radical operations for 
the removal of the breast would be deemed 
inexpedient. 
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In the differentiation between benign 
and malignant growths of the lung it is a 


fairly accurate statement that benign 
growths are sharply defined, whereas 


in malignant growths, the absence of a 
clear-cut border, with a hazy area extend- 
ing into the surrounding lung structure is 
to be expected. Also, it is the general expe- 
rience that sarcoma presents a more 
sharply-defined border than is found in 
carcinoma. This fact is well exemplified 
by the clear-cut contour of rounded sar- 
comatous tumors of the mediastinum. 

Benign growths and circumscribed shad- 
ows simulating the appearance of growths 


must be considered in the differential 
diagnosis. Among these, mention is made 
of cysts, abscesses, encysted empyema, 
syphilis, massive deposits from  pneu- 
monoconiosis, unresolved pneumonia, 
interlobar effusion, bronchiectasis and 


tuberculosis. 

Whereas the clinical evidence will, as a 
rule, readily differentiate most of these 
conditions from cancer, yet from an x-ray 
standpoint alone, differential diagnosis 
from cancer is often difficult, if not 
impossible. 

The appearance of a cyst has already 
been described. 

Abscess of the lung is generally single 
and casts a shadow of fairly uniform den- 
sity, though not infrequently the center of 
this shadow yresents a lighter area, and at 
times a fluid level can be detected. The 
margin of this shadow may be clear-cut, 
but it usually has a hazy irregular border. 
The shape of the abscess, in the writer’s 
experience, has most frequently been 
found either roundish or elliptical. 

Encysted empyema usually presents a 
sharp border, aisle separated from the 
lung structure, and casts a_ uniformly 
dense shadow. 

There are no changes in the lung that 
are considered peculiar to syphilis. A 
gumma may exist and be indicated by a 
massive shadow in any part of the lung, 
with probably small, nodular, hazy shad- 
ows in some other part of the same lung. 
Another type of “this disease may show 
more or less extensive parenchymatous 
involvement characterized by irregular 
nodular shadows, varying in size, with 
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hazy margins. We may also find only 
increased density of the hilus with in- 


creased area of shadows extending into the 
lung substance. 

A valuable aid, however, in the correct 
interpretation of these shadows, may be 
found in the cardiovascular changes in the 
chest which are so frequently found in 
syphilis. 

A positive bn pgm is an even more 
valuable aid, and a more important one 
still is the either par- 
tially or entirely of the lung involvement 
under specific medication, for it must not 
be forgotten that syphilis and other dis- 
eases of the lung may coexist, or that a 
positive Wassermann does not neces- 
sarily signify that the lung changes found 
in a given case are due to syphilis. 

Pneumonoconiosis is manifested by smal] 
nodular deposits distributed in the line of 
the bronchial radiations, and may be 
mistaken for a similar type of peribronchial 
deposits from cancer. If carefully observed, 
however, the hazy edge of the cancerous 
nodules shading off into the inflammatory 
lung tissue is In marked contrast to the 
appearance of the more ae arply cut edges 
in pneumonoconiosis. Furthermore, the 
latter nodules are bilateral and_ fairly 
symmetrical, while in cancer the nodules 
may be unilateral. The heart shadow is 
usually enlarged in pneumonoconiosis. 

Definite massive deposits from pneumo- 
noconiosis when situated above the hilus of 
the lung may present an appearance of 
aneurism. Such a case was reported Py Dr. 
Sewall in The American Journal of the 
Medical Sciences for January, 1906. 

An x-ray examination was made by the 
writer of this case on May 5, 1904. A 
systolic bruit was detected by Dr. Sewall 
over the lower half of the right scapula, 
which was suspected, in view of the sus- 
picion of syphilitic infection, to be caused 
by a thoracic aneurism. 

The report based upon the x-ray exami- 
nation of this case 1s as follows: Heart 
is situated low in the chest. The shadow of 
the aorta seems broader than normal. 


Both sides of the diaphragm move fair!) 
well, the left more than the right. There is 
seen best from the back, projecting into the 
right lung, a rather dense shadow, some- 
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what rectangular in shape. It fuses on the 
inside with the shadow of the base of the 
heart and ascending aorta, with a surround- 
ing clear space externally above and below. 
No pulsation is detected in this shadow, 
but the shadow uneven density. In 
each lung are seen a number of dense cir- 
cumscribed deposits. 


is of 


Diagnosis. Circumscribed mass in the 
right lung extending toward the median 


line of the sternum. Negative for;aneurism. 

Necropsy Report. At the root of the 
right lung is found a hard solid mass ovot- 
dal or pyriform in shape, 4 in. long, 3!¢ in. 


Fic. 8. Extensive tuberculosis both lungs. Positive T. B. 


sputum. 
lung. 


Appearance simulates carcinoma of the 


wide and 2 n. deep, which reaches the 
posterior surface of the lung. Hard black 
nodules the size of duck shot are scattered 
through the upper lobe. On section, the 
mass at the root of the lung is found to be 
black in color and gristly in 

Diagnosis. Anthracosis. 

Massive deposits may also simulate the 
appearance of cancer 

Unresolved pneumonia presents an ap- 
pearance which, without the aid of the 
clinical history, may be impossible to 
differentiate from cancer. 

In interlobar effusion we find a shadow 
sometimes described as a hanging shadow 


resistance. 
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from the hilus, and if not too extensive, 
the shape of this shadow and its direction 
should conform to the line of the fissure. 
If, however, the effusion is quite extensive, 
its shadow may obscure nearly the entire 
lung. The writer has observed in 2 such 
cases that the costophrenic angle is not 
dense like the remaining shadow, in contrast 
with the shadow cast by a general effusion 
obscuring cancerous deposits or an extensive 
pleurisy with effusion from any other cause. 

The condition of bronchiectasis is typt- 
fied chiefly by marked thickening of the 
lower radiations on each side, and, accord- 


R 


Fic. 9. Probable syphilis of right lung. 
pain in chest, 
little cou rh, 


Symptoms: 
occasional shortness of breath, very 
about normal weight. Had pneumonia 
two years ago. 4 plus Wassermann. Definite improve- 
ment under antiseptic treatment. 
ing to the extent of the lesion, there may 
be. small pseudo cavitations. In cancer, _ 
lesion is generally unilateral and, wherea 
it may be confined to the lower lobe, it 
frequently extends directly outward from 
the hilus of the lung as well. The clinical 
diagnosis of bronchiectasis is generally- 
self-evident. 

When tuberculosis is 
areas of caseous pneumonia, the lung 
changes may closely simulate those of 
cancer. But in this latter condition, the 
lesion seldom involves the apex, while in 
tuberculosis, the apex is generally definitely 


asst rclated with 
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involved, and if there are hilar shadows 
in each condition, the larger size of these 
and their irregular edges with the changes 
above described, extending into the sur- 
rounding lung tissues, are valuable aids 
in the differential diagnosis (Fig. 8). 

In the miliary type of tuberculosis, the 
deposits are smaller, as a rule, than those 
found in c¢: ancer, and are apt to be fairly 
uniform in size, and will probably have a 
hazy border. However, the writer has 
observed one case of general carcinomatous 
deposits, as far as determined by post- 
mortem examination, in which the deposits 
were small, like those ordinarily found in 
miliary tuberculosis. 


SUMMARY 
The x-ray furnishes valuable evidence 
in all new growths within the chest, and 
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the following statements 
will justify us in presenting to this 
Association the general subject of the 
Diagnosis of Malignant Diseases Within 
the Chest: 
It is realized 
disease is 


believe 


everywhere that such 
becoming more common, the 
proof from autopsy statistics alone being 
sufficient to establish this point. 

The diagnosis is made in 80 or go per 
cent of cases In certain clinics, but in only 
occasional instances in others. It is obvious 
that, if the knowledge and facilities which 
enable certain phys siclans to make the 
dis agnosis In most cases were in the posses- 
sion of all physicians, failure of cenesks 
would be infrequent. We are of that 
number who believe from experience that 
the diagnosis can be made in a very great 
majority of cases. 

Malignant disease within the chest 
chiefly involves, primarily or secondarily, 
the following organs: 

The 

The 


lungs, including the bronchi, 
pleurae, 

The mediastinal glands, 
Read at the Twe 


nty-third Annual Meeting of THE 
Discussion of 


this paper and the others in the same symy] 
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in some of these conditions a_ positiv« 
diagnosis can be made from its use 
alone. 

It is considered, however, that in all! 


cases of new growths, the x-ray should be 
combined with the clinical and laboratory 
evidence, before a_ positive 
made. 

Primary carcinoma of the lung presents 
generally, a fairly definite group of s) mp- 
toms as well as a rather typical x-ray 
picture, and, although it is not common, 
yet it occurs sufficiently often for the 
clinician and the roentgenologist to bea: 
the possibility of its existence in mind, 
when the findings in a given case are not 
satisfactorily accounted for by the diseases 
ordinarily found in the lungs. When th« 
combined evidence ts before us, mistakes 
in this diagnosis will be greatly lessened. 


IS 


diagnosis 
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ALL, 


THE 
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The thymus, 

The thyroid, 

The esophagus. 

Teratomata should also be considered. 


The Lungs and Bronchi. It ts in this 
field that the recently noted increase ol 
malignant disease has chiefly occurred, 


and the opinion is general that the sourc« 
of the growths lies in the frequent residua 
lesions left in the wake of the great epi- 
demic of influenza. The frequently 
ported evidence of origin from  bronchi- 
ectatic cavities, tuberculous cicatrices, 
other foct of inflammation is noted on 
every hand. It is probable that the cases 
noted i in the German literature, as originat- 


re- 


and 


ing in the miners of cobalt, nickel and 
bismuth, in the Schneeberg district, and 
in the sandstone workers near Dresden, 
are, like the occasional cases in this 


country In miners, the result of irritation 
of lungs, bronchial mucosa or bronchial 
glands by the various irritants mentioned. 
Doubtless a chronic inflammatory lesion 
always precedes the malignant growth. 
The frequency of cancer of the bladder in 


, Sept. 12-1 


will appear in a subsequent number of the 


JOURNA 


| 

| 


New 


anilin workers ts of interest in this connec- 
tion. lung 
in an oil refinery employe subjected tn his 
work to exposure to very Irritating gases. 
The case reported by Chevalier Jackson, 
of cancer developing about a 
which had remained in the bronchus for 
thirty-five years, is worthy of mention. 
The preponderance of males in the case 
reports is doubtless in part due to the fact 


One of us' saw cancer of the 


foreign body 


that occupational disease, such as pneu- 
monoconiosis, aS seen In miners, marble 
workers, erinders, and others, which 


disease predisposes to malignancy, is 
practically limited to the male sex. 

The preponderance of after forty 
years of age is the ceed result of the 
circumstance that a long-continued in- 
flammatory process malignant 
change. 

The development of carcinoma or sar- 
shortly after has been 
obser\ ed, but a causal relation Is scarcely 
established. 

Why right-sided 
frequent is not known, but the relatively 
greater bronchial glandular 
ponderance upon this side 
factor. 

The histology of the growths tn the lung 
has been extensively studied by others, 
we shall in this article speak In 
terms only of cancer and sarcoma. 

Primary Cancer. Pfahler mentions the 
sharply-defined, nodular type of cancer at 
the root of the lung, and the infiltrating 
type, spreading outward and upward from 
the hilus, especially along the bronchial 
tree. The mediastinal shadow is often 
broadened. The occasionally 
spreads along the thoracic duct, and chylous 
ascites or hydrothorax may result. The 
tendency of inflammatory thickening to 
involve the bronchi running downward 
from the hilus is well recognized, especially 
since the great epidemic. This 
valuable differential criterion. 

Secondary carcinomatous 
of the lung is very common. 


‘ases 
pl ecedes 
trauma 


disease IS more 


IS probably a 


and 
ceneral 


disease 


forms a 


involvement 

Warfield, in 

516 autopsies in cancer of the breast, found 

the lung involved by metastasis 178 times. 

While direct extension through the chest 

wall in breast cancer leads to metastasis in 
Dr. Hall. 
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the lung of the same side, extension from 
growths elsewhere in the body commonly 
leads to a bilateral development in the 
lungs. 
Carman 
carried by 
vessels, 


believes that cancer is often 
embolism through the blood- 
although lymphatic distribution ts 
probably the rule. 

Metastasis from primary cancer of the 
lung is most frequent in the lymph-nodes, 
next, in the liver, while the bones and other 
organs are occasionally affected. 

Primary sarcoma spreads outward more 
especially about the median fissure on the 
left, or the median lobe on the right. 
Secondary sarcoma, however, is more often 
seen as a late development In sarcoma of 
the testicle. Nodules appear in the paren- 
chyma of the lung, emboli having been 
carried to the terminal vessels through the 
blood stream. 


Metastasis of hyperneph- 
roma to the 


lungs is common enough to 


justify Pfahler’s statement that the lung 
should always be examined roent; senologi- 
cally in such cases. Miliary involvement 


outward from the root of the lung is the 
rule. 

I\nox’s recent report upon the relation- 
ship of massage to tumor metastasis is of 
extreme interest. In animals, gentle mas- 
sage for a total period of two to five 
minutes, distributed over several days, has 
repeatedly resulted in the development of 
embolic metastasis in the lungs. Only 
tumors which grow readily when implanted 
in subcutaneous connective take 
readily in the lungs. With Dr. Mier- 
ley, we have just examined a patient with 
metastasis to the glands in the right lower 
abdomen, a few weeks after the 
of the right testis for sarcoma. He casually 
stated that he had had a chiropractic 
treatment of these glands a few days 
before. The possibility of metastasis to the 
lungs so monopolized my attention that I 
desisted from the examination and asked 
if he had a cough; then if he had expectora- 
tion, and then if it was bloody. I received a 
positive answer to all three questions. A 
plate of the lungs, made shortly after- 
wards, showed extensive pulmonary metas- 
tasis. 

Symptoms. These are commonly due 
more to the inflammation accompanying 


tissue 


removal 
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the growth than to the growth itself. 
dry cough is generally the first symptom 
noted. It may constitute the only evidence 
of disease even for several months. A thin 
mucous expectoration soon follows, and 
not infrequently a blood-stained, tena- 
clous, ev en jelly-like sputum. 

Inthe primary cases, further symptoms do 
not develop until the growth of the tumor 
mass Or masses causes erosion, giving rise to 
hemorrhage, or pressure, leading to pain 
and notable dyspnea. Marked weakness, 
cachexia and fever appear later. A terrible 
feeling of oppression in the chest is noted 
when the growth is a massive one. After 
considerable pressure has developed, 
secondary bronchiectasis may give rise to a 
purulent sputum or the addition of puru- 
lent elements to the sputum. The presence 

of fever is certainly not to be taken as 
against the diagnosis of cancer, since it Is 
present in at least half the cases. It may 
arise from associated suppurative proc- 
directly from the malignant 
process. The appearance of effusion, gener- 


esses, or 


ally bloody in character, and producing, if 


large enough, the usual cardiac displace- 
ment, is to be taken as evidence of 
mi align: ant pleural involvement. 

The varying character of the dyspnea is 
worthy of study. A very moderate short- 
ness of breath is the rule early in the 
disease. With the appearance of the 
effusion, the dyspnea increases, as also in 
case of extensive infiltration of the lung. 
The extreme types signify that extension 
to the mediastinal glands has brought 
about pressure upon one main bronchus, 
or in the worst instances, upon the lower 
trachea. 

Compression of the recurrent laryngeal 
nerve upon either side, or of the vagus, 
is accompanied by exaggeration of “the 
cough, with hoarseness, stridor, or inspira- 
tory dyspnea. Irregular, slow or rapid 
pulse may result from compression of the 
vagus. A decided increase in the amount of 
expectoration suggests that the growth 
is breaking down. The greenish discolor- 
ation occasionally seen is probably due 
to gangrene in a compressed lung and 


is of very bad significance. Particles of 
the tumor may be recovered from the 
sputum. 
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Dysphagia is an occasional symptom 
due either to pressure upon the esophagus 
or to involvement of the nervous mechanism. 

Irritation of the sympathetic may cause 
contraction of the pupil, with flushing, 
while more complete compression of the 
nerve many result in pallor of the face and 
neck, and dilated pupil. 

In cancer of the right lung, especially, 
the superior vena cava may be compressed, 
with edema of the body above the waist 
line. Dilatation of the external veins of the 
chest often follows compression of the 
internal mammary vein. 

Physical Signs. Changes in the percus- 
sion note may not be manifest until the 
growth assumes such size as to give rise to 
dulness, or the presence of a pleural effusion 
causes flatness over the affected area. The 
most notable flatness is found In case of 
extension to the pleura, where solidified 
lung, vastly thickened pleura and perhaps a 
small effusion unite to produce phenomena! 
solidity, as in 4 of our recent cases. In one 
of these the right side of the chest was 
greatly enlarged. Flat tympany or hyper- 
resonance may be found when a bronchus 
is compressed, or an amphoric note, if a 
cavity develops. The possibility of pneumo- 
thorax must be considered, although it is a 
decidedly rare occurrence. Displacement 
of the heart and mediastinum, which 
should be carefully sought for in every 
case, is usually due to effusion, but, as in 
one case of mine, may be due solely to the 
massive character of the growth in the 
lung and pleura. 

Upon auscultation, we may hear pleural 
friction, bronchial respiration, decreased 
respiratory murmur, moist or wheezing 
rales, increased or diminished voice sounds 
or amphoric sounds, all interpreted pre- 
cisely as in other lung affections. The 
heart sounds are frequently heard with 
unusual distinctness through solidified 
lung or pleura, or an effusion. Vocal 
fremitus is increased or decreased as in 
other conditions, and has_ no especial 
significance. The wide transmission of 
blowing sound originating at a point of 


narrowing of a bronchus, from com- 


pression, commonly by a cancerous bron- 
chial gland, is occasionally noted—the 


cornage of French writers. Pleural effusion 
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probably occurs in half the cases, and is 
generally yellowish or bloody. Because of 
cancerous involvement of the pleura, 
which itself gives rise to extensive dulness, 
it is often less In amount than expected 
from the physical signs. The effusion may 
become purulent. Pericardial effusion may 
occur. The withdrawal of a small 
of bloody effusion in any 
suggests malignancy. 
Diagnosis. In fairly typical cases we 
may expect a slow onset, with dry cough, 
slight sputum, later sanguineous, 
later, frankly bloody 
the disease advances, 
the cases, loss of flesh, 


amount 


case strongly 


and still 
and gelatinous. As 
pain, fever in 
and the appearance 
of such physical signs as we have men- 
tioned should strongly malignant 
disease. The appearance of palpable glands 
about the neck or axillae, noted in many of 
the cases, is extremely suggestive, and the 
withdrawal of a bloody exudate from the 
pleura establishes a presumptive diagn 
The finding of roent; 
such as we have 
clears up all doubt. 
ination of oland is conclusive, 
and should be carried out in most cases. 
When the history and the presence of 
enlarged glands suggest tuberculosis, the 
sputum should be examined with especial 
care. The finding of bacilli does not in the 
least controvert malig 
disease, since, as we have seen, tuberculous 


Suggest 


OSIS. 
senologic: il evidence 
mentioned ordinarily 
The histological exam- 
an excised 


a diagnosis of mant 
processes So commonly serve as a starting 
point for the 
Yet—such a finding 
sifting of all evidence 
diagnosis of new growth. 

Fishberg rightly speaks of the rarity of 
pain and dyspnea in early ee 
but these symptoms are common In cancer. 
The nodules shown upon the x-ray slate: in 
miliary distribution of cancer are larger 
and more dense than those of tuberculous 
origin. The absence of fever suggests 
cancer rather than tuberculosis, although, 
as noted above, half of the cases of cancer 
run a febrile course. 

Because of the resemblance of syphilitic 
infiltration of the lung, a Wassermann test 
should be made every case. Leukemic 
infiltration may be definitely recognized by 
the blood examination, and Hodgkin’s 


growths we are considering 


caretul 


making a 


calls for a 
before 


halt 


disease by the characteristic distribution of 
the glandular involvement. Histological 
examination of an excised gland makes the 
diagnosis positive. The free use of the 
exploring needle is advisable in case of 
doubt as to the presence of empyema or 
pleural effusion of non-malignant charac- 
ter. The history, the 
expectoration and the 


febrile course, the 
X-ray appearance 


should readily serve to differentiate lung 
abscess. In a recent Denver case, an 


aneurism was found at post- -mortem exam- 
ination after a diagnosis of malignant dis- 
ease had been made. Certainly, in most 
instances, the presence of a Wassermann 
reaction, of arterial changes, of accom- 
panying aortic disease, tr: acheal tug, expan- 
sive pulsation, demonstration of pulsation 
by use of the fluoroscope, and the clearly 
outlined characteristic mass upon the 
x-ray plate will serve to prevent this error. 
The finding of the tracheal diastolic shock 
described by one of us? should absolutely 
exclude solid tumor. 

In one thoracic aneurism and a 
mass from cancer of the esophagus were 
present at the same time. giving a very 
confusing picture clinically as well as 
roentge nologically, yet the diagnosis was 
possible. 


case, 


Jacobaeus produces i in artificial pneumo- 
thorax before raying the chest, and is 
enthusiastic as to the eS Such a course 
is, IN Our opinion, rarely called for. 

Complications. We have mentioned 
bronchiectasis and hemorrhage. A recent 
case died suddenly apparently of pulmo- 
nary embolism, but we had no opportunity 
to prove it by autopsy. Thrombosis of 
the vena cava and the various nerve 
involvements have been considered. Herpes 


zoster occasionally develops along an 
intercostal nerve compressed by the 
growth. Gangrene, atelectasis, metastasis 


and even external perforation may occur. 
The prognosis speaks for itself, although 
we admit the possibility of surgical cure 


in rare cases in the future. The average 
case dies in twelve to eighteen months, 
but certain cases, perhaps, especially 


spindle-celled sarcoma, may last five years. 
Malignant Disease of Pleura. We have 

considered the condition as a late develop- 
2 Dr. Hall. Am. J. M. Sc., Jans, 1900 
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ment in affections of the lung. As a distinct 
disease it is commonly unilateral. There 
are the usual symptoms of pleurisy, pain, 


cough, dyspnea and loss of weight, gen- 
erally without fever or expectoration. 


The needle passes with difficulty through 
the leathery pleura, and commonly with- 
draws but a small amount of bloody fluid. 
The density of the shadow upon the x-ray 
plate in cases of great cancerous thickening 
of the pleura is rarely surpassed by any 
pathological conditions. The development 
of inoculation metastases along the needle 
»ath gives opportunity for a conclusive 
nistological diagnosis. 

In one of our cases, these developed 
after every aspiration. The disease spreads 
by metastasis to the lungs and to surround- 
ing lymph-nodes. After tapping, the dis- 
placed heart rarely returns to its normal 
position, because of the infiltration around 
it, and little relief is experienced from 
removal of fluid in the average case. The 
walls of the cavity involved are inelastic, 
and the removal of fluid leads to further 
hemorrhage, so that the fluid often be- 
comes more bloody with successive aspira- 
tions. Little is commonly gained by this 
method of treatment. 

In a case which has never been tapped, a 
yellowish, serous fluid may be obtained 
upon aspiration, but this need not preju- 
dice us against the diagnosis of malignant 
disease. A bit of tissue which may be 
utilized for examination may be found i 
the needle. Endothelial cells, or even 
distinctive malignant ones, may be present 
in the fluid. 

Secondary malignant disease of the 
pleura is vastly more frequent than 
primary, the source being generally cancer 
of the breast, stomach or mediastinum. 
Sarcoma is less frequent than cancer. The 
average case does not live a year. 

Mediastinum. Malignant tumors of the 
mediastinum arise primarily from the 
mediastinal glands or from the thymus 
gland, in the great majority of cases. An 
aberrant thyroid gland may be the point 
of origin. Cancer of the esophagus de- 
velops a mediastinal tumor, either from 
the esophageal disease or secondary ade- 


nitis. Sarcoma in one of its forms is the 
most frequent of mediastinal growths. 
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Lymphosarcoma, 


and 
leukemic growth are not infrequent. Tera- 


Hodgkin’s disease 


tomata are rare. Secondary growths are 
common from any neighboring malignant 
affection. 

The symptoms are those of 
rather than of invasion of neighboring 
tissues. Cough arises when a bronchus is 
compressed and irritated, or the recurrent 
laryngeal nerve affected. Expectoration is 
less notable than in the chest involvements 
already considered. It may become bloody. 
Dyspnea appears when the trachea or the 
bronchial tree suffer from compression. 
It is often paroxysmal. In our experience, 
terrible paroxysmal attacks of dyspnea are 
much more characteristic of mediastinal 
tumor and aneurism than of any of the 
other conditions we consider. The sudden 
expansion of the aneurism under vascular 
stress, or of the tissues of the mediastinum, 
provokes even a fatal dyspnea. One of us 
saw with the late Dr. E. P. Hershey, a 
case of gumma, presumably arising from 
the mediastinal glands, and proved by 
post-mortem examination, which pulsated 
so freely that we at first believed it to be 
an aneurism. In a pregnant woman seen 
with Dr. H. R. McGraw, death occurred 
during labor from suffocation, due to 
sudden hemorrhage into the thyroid gland, 
in part of substernal situation. 

Phillips quotes a case of compression of 
the aorta by a mediastinal tumor, with 
gangrene of the lower extremities. Stridor, 
aphonia, sympathetic nerve disturbances, 
dysphagia, enlargement of veins, cyanosis, 
loc: lized edema, "second ary adenitis, pupil- 
lary signs, recurrent paralysis, pleural 
effusion, and most of the percussory and 
auscultatory signs already considered, may 
be found. Certain signs are more charac- 
teristic of mediastinal growth, especially 
deviation of the trachea, fixation of the 
larynx, compression of the spinal cord, 
the appearance of a palpable tumor at 
the sternal notch, marked dysphagia and 
great wasting. The deformity of the sternal 
section of the chest wall is common to 
sarcoma, aneurism and Hodgkin’s disease, 
and erosion may occur in any of them, but 
is least likely in sarcoma. The pain is 
generally less severe and “boring” than in 


pressure 


3 Dr. Hall. 


Diaphragmatic Hernia of 


aneurism. The sitting posture, as the 
disease advances, leaning forward with 
head perhaps thrown bac kward, is — 
ing even to the observer. 
marked in many cases. 

As a rule, tumors showing in the anterior 
mediastinum are sarcomatous, those in the 
posterior space being commonly tubercu- 
lous, especially in children. An invasive 
growth is more likely to be carcinomatous 
than sarcomatous in character. 

The outline of mediastinal tumors is 
usually sharper than that of growths in the 
lung. Abscess is ordinarily distinguishable 
by its etiology, its febrile course, and high 
leucocyte count. The needle may be 
decisiv e. Some of the worst abscesses have 
arisen from perforation of the esophagus by 
bones and other foreign bodies, or have been 
associated with empyema, being, in fact, 
cases of mediastinal empyema. These cases 
have been more frequent since about 1917 

Dermoid cyst can rarely be diagnosed 
unless shadows ot teeth can be obtained, 


Cachexia Is 


DIAPHRAGMATIC 
BY PEDRO L. 


Roentgenologist to 


VANA, 


ie case here reported is the only one 
known to me in the Cuban literature 


which has not only been diagnosed, but 
also operated upon and cured. 

Male, aged twenty-four years, referred 
to me by Dr. Valentin Diaz of Ciego de 
Avila for roentgen-ray examination of 


the alimentary tract. 

History. On February 2, 1918, he 
wounded in the left thorax (infraaxillary 
region) through the sixth intercostal space. 
He had some cough and bloody expectora- 
tion, but the wound healed by first inten- 
tion, and two or three months later he 
began to complain of digestive disturbances 
and pains radiating to the shoulder in the 
side wounded. His condition was getting 
worse; after February 4, 1921, he vomited 
very frequently, had hematemesis and 
melena and was not able to take any solid 
food; as a consequence, he lost weight and 
was very anemic. 


Was 
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or, as in a recent case in St. Joseph’s 
hospital, sebaceous material and hair are 
coughed up. In case of doubt, repeated 
X-ray examinations may show the growth 
of a malignant tumor. The 
test Is Imperative. 


W assermann 


These cases are generally fatal from 
six to twelve months. We showed a case 


of spindle-celled sarcoma, proved “ his- 
tologic: il ex: min: ition of an excised gland, 
in four successive annual clinics at the 
Denver City Hospital, but such a duration 
IS exceptional. 

In conclusion, we should state that 
metasti isis of malignant tumors to the chest 
is sO common that roe ntgenologi ical ex- 
amination of the thorax before operation 
of such Cases is as necessary as the custom- 
ary palpation of the metastatic 
nodules. 

We have said little of treatment. Unless 
the growth can be checked in some degree 
by the use of the x-ray, we can offer but 
little hope. 


liver for 
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the Calixto Garcia Hospital 


CUBA 


X-ray Examination. Fluoroscopy. There 
was noted in the left side of the thorax 
and above the diaphragm a light shadow, 
dark and clearly visible, which changed 
with the respiratory movements. There was 
no displacement of any thoracic organ; the 
diaphragmatic movements were synchron- 
ous and somewhat reduced in the left side. 

With the opaque meal it was noticed 
that the infradiaphragmatic part of the 
esophagus was turned upward to the left. 


The stomach began to fill abnormally, 
and was constricted in the cardia; the 


light shadow seen above the diaphragm 
was filled almost completely, and the 
stomach appeared in two sections limited 
by the constriction; one, supradiaphrag- 
matic, which the fundus and the 
cardia, and the other, infradiaphragmatic, 
which was the antrum pylori. 

At the end of six hours the stomach was 
nearly emptied, and in twenty-four hours 


was 
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the head of the opaque meal was beyond 
the splenic flexure of the colon, which 
remained in the abdominal cavity. 

Radiography. Figure 1 shows an hour- 
glass form of stomach high up in the left 
chest; also the diaphragm dividing the 
stomach into two portions. 


Fic. 1. Diaphragmatic hernia of the stomach. 


Figure 2 shows the same stomach after 
recovery. 

Operation. Dr. Felix Pages, surgeon to 
the Quinta de Dependientes, operated on 
the case and furnished the following 
information: 

“Our technique was very simple. The 
incision extended from the ensiform appen- 
dix to the umbilicus. The opening through 
the diaphragm was thoroughly explored 
and extensive adhesions were found which 
were separated. This allowed the stomach 
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to be returned to the abdominal cavity. 
The hernial ring was sutured without 
much difficulty. The air was extracted 
from the pleural cavity by means of 

puncture through the sixth intercostal! 
space in the axillary region. By the seventh 
day, the patient was eating without any 


Fic. 2. Stomach after operation. 


trouble and a subsequent roentgenogram 
showed the stomach occupying a norma 
position. 


CONCLUSIONS 


1. In some cases the symptoms cannot 
lead to the diagnosis, and the roentgen-ra\ 
examination ts needful. 

2. It is a good practice to inspect 


systematically the thorax in all cases of 
digestive tract screen-exeminations. 
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BY 


EDWARD S. 


BLAINE, M.D. 


Roentgenologist, National Pathological Laboratory; Consulting Roentgenologist, Cook County Hospital; Associate 
Professor of Roentgenology, Northwestern University Medical School 


CHICAG( 
NDIVIDUALS who seek medical relief 
for varying degrees of pain and dis- 
comfort in the lower back require careful 
x-ray study, as well as the usual clinical 
investigation, in the search for the cause 
of the symptoms complained of. During 
the routine examination of a large series of 
lower spine studies (approximately 1,800 
a group of 18 was found to present unusual 
changes in the sacroiliac joints. These are 
the subject of this presentation. In these 
particular cases, the patients complain of 


I 


LLINOIS 


all the patients in the group under dis- 
cussion, some of whom have had to dis- 
continue their regular work, particularly 
those whose duties require them to stand 
on their feet or work at a bench all day. 
There are clinical evidences of a more or 
less degree of spinal rigidity, a considerable 
limitation of motion of the lower back, and 
a slight tenderness, which is fairly well 
localized over the sacroiliac joints and 
lower lumbar spine. In several of the cases, 


there is an obliteration of the normal 


Fic. 


1. Normal sacroiliac joints. 


145 Ibs. Presents average 
shadows of all articular surfaces, 


a dull pain, and some soreness and stiffness 
of the back, with an uncomfortable feeling 
in the lower spine. These more or less 
vague symptoms in most of the cases 
came on gradually, and slowly increased 
in degree during a period of from several 
months to a year or more. The patients 
do not recall any particular time when the 
symptoms began. Injury to the spine has 
been ruled out in the entire group. A 


marked discomfort is noticed by nearly 
* Read at the Twenty-third Annual Meeting of THE AMERICAN 
Discussion of this paper and the others in the same 


ROENTGEN Ray SocreEty, Los Angeles, Calif , Septer 
ymposium will appear in a subsequent num! 
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Patient, male, aged twenty-six. Weight, 
normal contour and sharp, smooth, 
with even interarticular distances. 


regular 


lumbar curve. There is also found a slight 
to marked atrophy of the erector spinae 
muscles, sometimes unilateral, and often 
bilateral. The discomfort is found to be 
much inereased when the patient has to 
sit on a hard-bottomed chair or similar 
unyielding seat. A jolting motion aggra- 
vates the symptoms. The condition is 
very slowly progressive and extends over 
a long period of time, with periods of 
comparative recession of the symptoms. 
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No rise in temperature was discovered in 
any of the cases. 

The x-ray shadow manifestations of 
the condition under discussion represent 
gross intrinsic joint changes In the sacro- 
iliac synchondroses. The majority of cases 
are definitely bilateral in involvement, but 
some are found to be unilateral sacroiliac 
conditions. Obviously, intimate or micro- 
scopical changes cannot be demonstrated 
by the x-ray pl: ite regardless of wealth of 
shadow detail or excellency of stereoscopic 
effect, a fact which prevents conclusions 
being arrived at as to the precise pathology 
present. In several of the cases observed, 


Sacroiliac Arthrosis Obliterans 


A brief consideration of the shadow 
appearances of the normal sacroiliac joints, 
as compared with the shadows of the 
condition under consideration, will reveal! 
that the former has a rather constant 
appearance in average normal individuals, 
and can easily be recognized as such in prac- 
tically all cases which are exposed with 
the pi itient In supine position, and antero- 
posterior projection of the ray. In the 
normal adult it will be observed that the 
edges of the articular surfaces are well 
defined and sharply bordered at anterior 
margins of the joints, and the interarticular 


Fic. 2. Patient, male, 
complains of low-back pain. 
total loss of articular 
of low-grade joint infection. 


there have been similar joint changes In 
the lumbar and dorsal joints, but this 
exposition concerns those cases in which 
the sacroiliac lesions are the most striking 
features. 

The essential alteration is found to be a 
combination of destructive and construc- 
tive changes, sometimes both being present 
simultaneously. The x-ray features seem 
to indicate to the essayist a very low-grade 
type of joint infection of marked chronic- 
ity. Some of the cases present shadows that 
apparently indicate active changes, while 
in others the shadows appear to indicate 
inactive or healed stages of a joint disease. 


aged twenty-six. 


surfaces, fusion of sacrum with both ilia, 


distances are even throughout and _ of 
No direct history of sacroiliac disease: 
X-ray reveals bilateral obliteration of sacroiliac joints, 
evidently the result 

uniform degree of shadow. Both the 


sacral and the iliac surfaces follow each 
other from upper to lower margins of the 
joint. This jornt is peculiar in its anatomy, 
in that its general direction extends from 
behind, forward and outw: ard, varying in 
degree of angle with the build and sex of 
patient. The anterior joint line, in general 

is from above downward, parallel to the 
vertical axis of the body. The line of articul- 
ation is usually curved outwards, the upper 
and lower points being approximately 
equidistant from the median line. The 
posterior articular edges of the joint are 
seen mainly in its lower half, the upper 
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portion failing to give a definite joint-line 
shadow in most cases, because this portion 
is more nearly at right angles to the line 


the sharpness of the joint edges, these 
appearing to be somewhat hazy in shadow 
detail. This may be said to be due to local- 


Fic. 3. Patient, male, aged twenty-nine. Complains of stiff back. No 


history jof 
localized joint infection. 


X-ray reveals bilateral total loss of articular surfaces and 
resulting synarthrosis. This ts a frequent sequence of a joint infection in which destruc- 
tion of articular surfaces and interarticular structures occurs. 


of x-ray; that is, it faces anteriorly, and 


ized edema and swelling of the articular 
thus no shadow of its surface is obtained. 


surface tissues as well as the interarticular 


Fic. 4. 


Patient, male, aged twenty-three. Complains of pains in back; indefinite and 
not localized. X-ray reveals compl te loss of both sacroiliac joints (total obliteration : 
sacrum and both ilia are one bony unit. The changes represent a previous joint 

infection in which a destructive process occurred. 
An early disease in the joint may be cartilages, which cause the loss of sharp 
deduced by a comparative decrease in shadow detail through “scattering.” A 
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further advance of disease in the joint is bony erosion seen to invade deeply into 
manifested by shadows which indicate an the underlying cancellous bone. A stil! 


Fic. 5. Patient, male, aged twenty-seven. Complains of “‘dull pain in lower spine”; 
came on gradually during one and a half years. No history of sacroiliac disease. 
X-ray reveals bilateral obliteration of sacroiliac synchondroses, the destruction of 
articular surfaces, undoubtedly the result of a joint infection. 


erosion of the articular surface edges, which further advance is shown by a materia 
normally are uniform throughout, the decrease in the interarticular distanc 


Fic. 6. Patient, male, aged thirty-one. Vague history of pain and discomfort in back. 
No injury or pathology of sacroiliac region. X-ray reveals complete loss of both 
sacroiliac joints, usual shadow evidences of destructive joint process and infection of 
articular surfaces. 


interarticular distance now being appar- between the sacrum and ilium as the two 
ently increased. In no instance was the opposing surfaces approach each other, 
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Sacroiliac 


because of loss, through absorption, of the 
intervening cartilage which has been sof- 
tened through disease and which eventually 
disappears, ‘thus permitting the two bones 
to come into direct contact with each 
other. At this stage, the joint condition 
is easily demonstrated by the x-ray shad- 
ows. An advanced case will reveal a total 
obliteration of the involved joint, a 
arthrosis resulting, the two 
bones fusing into a single 
lateral while in bilateral involve- 
ment, the three bones join to form one 
single bony unit. In certain of the cases, 


syn- 
contiguous 
bone, In uni- 
cases, 
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which are regarded as characteristic of 
osteoarthritis hypertrophica. In fact, the 
early stages of this condition are quite like 
an ordinary low-grade arthritic infection, 
and therefore cannot be distinguished or 
differentiated from it. The latter stages 
of this joint condition have a surprising 
similarity to the shadows that often are 
found in so-called ‘typhoid spine.” 

As every effect has a cause, one seeks to 
determine the reason for this particular 
sequence of joint change. The x-ray shad- 
ows do not establish just what this is; 
whether any particular microorganism, 


Patient, male, 
referable 


Fic. 7. 
directly 
both sacroiliac 


aged twenty -elg ht. 
to sacroiliac region. 

synchondroses. Sacrum 
The shadows represent healed (? 


Complains of stiff back, no symptoms 
No injury. X-ray reveals complete loss of 
and both ilia are fused into one bony unit. 


stage of joint infection of articular surfaces and 


joint cartilages, synovia, etc. 


a reparative process is conclusively estab- 
lished by shadows that represent a distinct 
hypertrophy of bone developing around 
the obliterated joint, and often extending 
into the soft tissues in the immediate 
neighborhood. It is a question whether to 
regard this hypertrophy as part of ry 
sacroiliac lesion, or a manifestation of 
concomitant hypertrophic 
This increased bone seemingly is an 
attempt on the part of nature to assist to 
immobilize the joint by an auto-splinting, 
as It were. 

Viewed in certain aspects, the early 
changes are not dissimilar to some changes 


toxin or other irritative material is the 
cause has not been determined. One of the 
most striking features noticed is the fact 
that all the individuals in this’ group of 
cases are under thirty years of age, several 
being less than twenty-five years old. 
DIFFERENTIAL X-RAY. DIAGNOSIS 
Viewing these cases from the standpoint 


of differential x-ray diagnosis, one will 
consider 


1. Typhoid arthritis. 

2. Septic arthritis. 

3. Chronic hypertrophic osteoarthritis. 
4. Tuberculous arthritis. 
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The shadows found in so-called “typhoid 
spine” or typhoid arthritis present no 
essential differences from those observed in 
this series of cases, particularly in the 
latter stages. There is the same joint 
destruction and disappearance of inter- 
articular cartilage, and at times a repara- 
tive process around the joint. The history, 
therefore, is an important point, and will 
greatly assist in the study. 


the cases of this series. 

In septic arthritis, the amount of joint 
change usually depends on the virulence of 
the invading microorganism and, if severe, 
will result in a complete joint obliteration, 
or synarthrosis. I have seen similar joint 
disappearances follow in a case of puerperal 
sepsis, the infection having reached every 
joint below the dorsal spine, without 
exception. 

In cases of chronic hypertrophic osteo- 
arthritis, there is little or no destructive 
change of the internal joint structures, and 
this disease is essentially a matter of bone- 
tissue Increase at the edges of articular 
surfaces. The joint tmmobilization ts pres- 
ent only in the extreme type of this condi- 
tion, namely, arthritis deformans. Here, 
too, the articular surfaces present much 
less change, and the alteration is not that 


No history of 
clinical typhoid fever was found in any of 
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of erosion with absorption or disappearanc¢ 
of the articular surfaces, as is the case in the 
arthropathy here presented. Then, too, th« 
changes in chronic hypertrophic osteo- 
arthritis occur In many of the joints 
simultaneously, though not always in the 
same degree; whereas, in the condition 
under discussion, they involve usually but 
one or two joints. Chronic arthritis is 
seldom found in individuals under thirty- 
five to forty years of age; while our cases 
are all in the third decade, that is, between 
twenty and thirty. 

Tuberculous arthritis of the sacroiliac 
joints is seldom bilateral, and it also 
differs from the changes here described 
that there is a rather extensive softening o! 
the cancellous bone tissue in the bones sur- 
rounding the involved joint, and there is 
usually a far greater destruction of bon 
than has been observed in the cases unde 
study. The end result of a healed joint 
tuberculosis often is a synarthrosis, but 
there is much more alteration in the joint 
relations of the bones than is the case here. 

Further investigation as to the etiolog 
is IN progress, and it is hoped that this pre- 
liminary study on sacroiliac joint oblitera- 
tion may be followed by one in which 
more definite cause can be presented to 


explain this unusual arthropathy. 


THE VALUE OF GRANI’S 


MENT OF 


PINS IN 
FRACTURES AS SEEN 


THE OPEN TREAT- 


ROENTGENOLOGICALLY* 


BY D. Y. KEIM, M.D. 


LOUISVILI 
DESCRIPTION 


gimlet device (Fig. 1) consists 

a shaft made from an ordinary wood 
screw 5 to 10 cm. In length and } 
in diameter on which a handle is firmly 
fitted at right angles. The handles are 5 to 8 
cm. in length and 1 to 2 cm. in breadth. 

A narrow slit in each handle allows of 
secure locking together by a screw and tap 
The screws are placed 3 to 4 cm. from the 
line of fracture, 


2to 2 mm. 


to each fragment. 


one screw 


Fic. 1. Shows Grant’ milet n two direct 

ing screws and ot n which the | ten. 
The handles are then overlapped and 
firmly locked with the screw and tap. 


The gimlets are made in several sizes, to 
accommodate the smallest forearm or the 
largest femur. 
HISTORY 
Grant’s gimlets were first used by the 
late Dr. H. H. Grant in 1915, and a report 


of 8 cases so treated was made in 1917, in 
which he obtained good results. Since 
then, several scores of cases have been 


treated in our local hospitals by numerous 


AND J. 


of 


PAUL KEITH, M.D. 


» KENTUCKY 


Practical Surgical Points. The most 
important point is that the screws should 
go through the medullary canal and enter 
the opposite side of the shaft. Another 
point is to have the screws made of better 
metal than an ordinary wood screw; 
otherwise, the tip of the screw may break 
off in the bone. The juncture of the screw 


shaft to the handle should be heavy, 
forming a square shoulder to prevent 
rocking of the gimlets. The drill-holes 


should be of the same size as the gimlets. 


In all the cases which we have seen, the 
reductions have been very good, the 


approximation perfect in many of them, 
though it was the operator’s first use of 
cimlets. If the reduction good in 
inexperienced hands, it must be very easy 
to do. In the hands of a real general 
surgeon, the approximation has been excel- 


IS SO 


lent. To our knowledge, no amputation 
has been necessary, following the use of 
the gimlets. 


This, we believe, is a better record than 
has been achieved with the use of Lane’s 
plates or any other open operation. Had 
any of you observed the many perfect 
reductions we have seen in badly dis- 
placed fractures, some of them compound, 
with restored function free from infections, 
we believe you would feel it your duty to 
suggest a trial of this method to your 
surgeons in your next case in which they 
have failed by traction, manipulation, etc., 
under general anesthe sia, to reduce a 
displaced fracture of some of the larger 
long bones. 

In the young muscular 
fractures of the surgical neck of the 
humerus, and transverse fractures in the 
middle portion of the humerus where there 
is marked displacement prove irreducible 
by the closed method. You have all seen 
these cases return two or three times for 
re-examination, with increase in the over- 


or individual, 


operators, some of whom do very little lapping or displacement and sometimes 
surgery. both, after much time had been spent 
* Read at the Twenty-third Annual Meeting of THe AMERICAN ROENTGEN Ray Society, Los Angeles, Calif., Sept. 12-16, 1922. 
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under anesthesia in attempt at reduction. 
All experienced surgeons and _ roentgen- 
ologists recognize the impossibility of satis- 
factory reduction in these cases by the 
closed method, but invariably recommend 
at least one attempt under anesthesia. 

All of you recognize as irreducible by 
any closed method, transverse fractures 
of the femur at the junction of the upper 
and the middle thirds, in the central 
portion of the bone, or a few inches above 
the knee-joint when there is a few centi- 
meters’ separation of the fragments by 
intervening muscle and fascia. Many of 
these cases have such a thick piece of 


Fic. 2. Fracture of the surgical neck of the humerus, 
with axillary displacement of the upper end of the 
lower fragment and rotation of the head. 

muscle and fascia interposing that it is 

impossible to obtain true crepitus. 

This is the type of fracture in which we 
see non-union or delayed union, as it is 
impossible for callous union of the frag- 
ments to occur until there has been a 
perforation of the impinged muscle and 
fascia. We feel that, in this type of frac- 
ture, our responsibility in interpretation 
is to Insist upon an open gimlet operation 
as the safer and surer method, involving 
very much less trauma to the impinged 
soft tissue. Trauma means devitalized 
tissue, which invites infection. 

We have seen but one or two closed 
reductions in the true transverse type of 
fracture of the femur in any of the above 
locations. One of these showed on the 
roentgen film a perfect reduction, made 
after the application of plaster of Paris, 


The Value of Grant’s Pins in the Open Treatment of Fractures 


that later slipped, giving a poor result, 
with much chagrin to the attending sur- 
geon. The efficiency in maintaining fixation 
is one of the gimlet’s great assets. We all 
know how very little force it requires to 
hold a fracture in alignment, in any open 
method, yet how a little movement can 
easily displace it. 

Roentgenologically, we can recognize 
the fractures in the central portion of the 
humerus, femur, etc., in which the soft 


Fic. 3. Buck’s extension with the 
to the shoulder. 


arm at right angle 


structure between the fragments prevents 
reduction by any closed method. If we 
have an ideal, or at least, a satisfactory 
open method that can be conscientiously 
recommended, may we not insist upon its 
application? As roentgenologists we can 
serve many more people than several 
surgeons, as our opportunity for seeing a 
great number of fractures surpasses that 
of any surgeon. 

It has been our good fortune to assist 
in a great number of gimlet operations, to 
see the real conditions present and the ease 
with which they are secured after reduc- 
tion has been accomplished, as well as their 
efficiency in maintaining reduction. 

It is needless to say, rigid aseptic 
technique is required as in any bone sur- 
gery. When this has been obtained we 
have yet to see an infection occur follow- 
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ing the use of the gimlets in simple was upward, the arm being extended 
fractures. (Fig. 5). At each attempt at reduction the 

In many of the compound fractures position of the fragments was not im- 


where an early operation was done, infec- 
tion has not appeared. The removal of 


proved, but showed greater angulation as 
well as overlapping. 


Fic. 4. Third attempt with Buck’s extension with arm 
upward. 


blood-clots and devitalized tissue prevents 
infection, and the 
mote drainage. 

Two case reports with slides will suffice 
to show the advantages of the method, as 
well as the fruitless attempts at reduction 
of certain fractures by the closed method. 

Case I. Male, aged thirty-two. Re- 
ceived a fracture of the surgical neck of the 
humerus when his automobile was over- 
turned. A diagnosis of dislocation of the 
shoulder was made and reduction per- 
formed and verified by fluoroscopic exami- 
nation by a near by mining-camp surgeon. 
Not being thoroughly satisfied, the patient 
came to us ten days after the injury and, 
on roentgen stereoscopic film examination, 
we found a transverse fracture of the 
surgical neck of the left humerus with dis- 
placement of the upper end of the lower 
fragment upward and inward to the 
axilla. The upper fragment was rotated 
outward and upward (Fig. 2). 

Reduction was attempted by using a 
Buck’s extension first in a downward and 
outward direction (Fig. 3) then in an out- 
ward direction nearly ‘“ ihe angles to the 
shoulder-joint (Fig. 4). T he third attempt 


screws certainly 


pro- 


Fic. 5. Perfect reduction with Grant’s gimlets in situ. 


An open ope ration was performed three 
weeks after injury by Drs. E. S. Allen and 
W. E. Fallis, and it was difficult to separate 
the fragments on account of so much callus. 
Reduction was finally obtained and main- 
tained by gimlets (Fig. 6). 


Fic. 6. Final result. Note the moderate amount of 


callus and very little bone atrophy. 


Nearly complete function was present in 
two months’ time with all the movement 
of the shoulder-joint except extreme exten- 
sion. Roentgenograms since then (Fig. 7) 
show very little bone atrophy or change i In 
the periosteum at the site of the gimlet 
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Zi 
Fic. 7. Transverse fracture of the femur. Central por- Fic. 8. Same as Figure 7 after fixation with Grant’ 
tion after three attempts at reduction by closed gimlets by open method. 


method with and without anesthesia. 


Fic. 9. Shows double transverse oblique compound _ Fic. 10. Same as Figure 9 after reduction with Grant’ 
fracture of the femur, recetved by a kick from a gimlets, and with rubber tubes inserted for drainage. 
horse. 
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Fic. 11. Shows transverse oblique fracture of both 
bones of the leg with marked displacement. 


implantation. The patient has complete 
restoration of function. 

Case II. Male, aged seventeen. Re- 
ceived a transverse fracture of the right 
femur at the middle and upper third with 
displacement, 2 in. overlapping, and angu- 
lation at the site of the fracture. The first 
reduction was attempted under general 
anesthesia, using a Hawley table. The 
second attempt was with a Buck’s exten- 
sion with roentgen-ray examination in bed. 
The third attempt was with the leg in a 
double inclined plane with Buck’s exten- 
sion; displacement, angulation and over- 
riding were not improved (Fig. 8). 

Perfect reduction was obtained and 
maintained by the open method and the 
use of Grant’s gimlets (Fig. 9). 


The chief advantages of this method of 


open operation are: 


1. The ease of application; the line of 


fracture need not be touched. 

2. So little manipulation is required that 
the possibilities of infection are greatly 
reduced. 

3. The gimlets are an aid In, and are 
efficient in maintaining, reduction. 

4. External internal 


control of con- 
ditions. 


of Fractures 
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Fic. 12. Same as Figure 11 after fixation with Grant’s 
gimlets. 
5. Ease of 
required. 
6. No trauma in removal, with freedom 
from infection. 


removal; anesthetic 


Fic. 13. Shows forearm five years after fixation with 
Grant’s gimlets for a transverse fracture of both 
bones of the forearm. 


7. Can be 


fractures. 


used early in compound 
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DISCUSSION 


Dr. Davis. | would like to know if Dr. 
Keith puts extension on when these pins are 
put in; and if you can get enough extension to 
bring the bone ends together, why is it nec- 
essary then to put the pins in? 

It has been my observation where we have 
put pins in, for example, through the os calcis 
and fractures low down in the tibia and fibula, 
it is not infrequent to get infection. We do get 
infections, and if we can get enough extension 
down on the long bones, would it not be well to 
keep it there with the extension rather than 
put in a foreign body? I would like to know if 
Dr. Keith has had any difficulty or 
complications. 

I have had occasion to see quite a few frac- 
tures and my experience is that the more 
operative bone work I do the greater the 
number of complications. I would like to know 
how Dr. Keith gets the lower end of the femur 
back into place when he puts these pins in. It 
seems to me that if we could get the fracture into 
position by extension and put the patient in a 
modified Thomas splint, that it would hold it 
there without pins. I would like to know if he 
has had any complications in regard to the 
use of pins. 

Dr. LEWatp. Dr. Keith talked this over 
with me and I was interested in the subject. 

In the use of the Steinman pin or traction 
by means of tongs, the danger of a bone 
operation is much less because it is a simple 
incision through the skin, and in my experience 
I have seen results just as good as from this 
method Dr. Keith has illustrated. As seen in 
his illustrations in the upper extremity where 
one cannot use this tong method to advantage, 
I think the results as shown are certainly very 
remarkable, and the method must have its 
use in that type of case, but I think that in the 
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lower extremity regions a more simple pin or 
tong application is ‘sufficient: 

Dr. CuiLps. In the very extensive field 
that is occupied now by x-ray diagnosis, it 
seems to me that the field of fractures has bee: 
somewhat overlooked in its importance as 
Dr. Keith has mentioned. 

[ am not familiar with the Grant pins but 
have had an opportunity to examine by th 
x-ray the end results obtained in fractures 
after their reduction by the Freeman modifica- 
tion of the Parkhill clamp. 

This modified clamp works on somewhat the 
same principle as the Grant pins, and can b« 
used for the reduction of the fracture by thx 
open method under direct inspection as de- 
scribed by Doctor Keith. In certain cases the 
fracture Is not exposed, as asmall Incision a bove 
the fracture permits one screw to be insert 
into the bone and through a similar eee 
below the fracture another screw is inserted, 
and when the clamp is attached to thesé 
screws suflicient extension can be obtained to 
adjust the fracture into satisfactory alignment 

I think Dr. Keith is entitled to the thanks of 
this society for calling our attention to th 
efficiency of the Grant pins in the reduction o! 
fractures requiring an open operation. 

Dr. (closing). The type of fractur 
in which this method is indicated is the cass 
that has been manipulated two or three times 
and is still in the same shape or in worse shapx 
than before manipulaiton was started. The typ 
of fracture we show has been, in our experience, 
irreducible. Why not as roentgenologists re 
ognize irreducible fractures and save the patient 
two or three anesthetics and much trauma? 

We have seen several cases treated by th« 
tong method and but few if any are 
There isn’t much danger of 


infected. 
infection the 


tong or Grant’s gimlet operation if you have 
real surgeon who knows bone technique. 


THE EFFECT OF SMALL DOSES OF 


CERTAIN FORMS OF 


ms 


ROENTGEN RAYS IN 
IMPAIRED HEARING* 


JARVIS, M.D. 


LRRE, VERMONT 


| URING the summer of 1921, a patient 

about forty years of age was treated 
by means of the roentgen rays for an en- 
larged lingual tonsil by Witherbee’s tech- 
nique, namely, a 7-inch gap, 5 ma., 10-inch 
distance, but using two minutes’ ton itment 


time, as it was the first treatment. The 
rays were filtered through 3 mm. of alumi- 
num. By means of lead foil, other areas 


were blocked off except that overlying the 
lingual tonsil. One week later, the patient 
reported at the office, and volunteered the 
information that the right ear, which had 
been “stuffy” for ten years, was clear, and 
that hearing was improved. No great 
importance was attached to the statement, 
but one month later, having a patient who 
had appeared at varying intervals at the 
office for inflation of both ears by means 
of the Eustachian catheter, and not 
succeeding readily in restoring the hearing 
by means of the usual inflations, a trial of 
the roentgen rays was suggested, the area 
exposed for treatment being that recom- 
mended by Witherbee in treating tonsils. 
His technique with a two-minute treatment 
time was used, exposure being made from 
each side of the throat as if both tonsils were 
being treated. Two days later, the patient, 
who was the proprietor of a small general 
store In an adjoining town, returned to the 
office stating that his hearing was restored, 
the sensation of stuffiness in his ears was 
relieved, and that he experienced no difli- 
culty in hearing while waiting on customers. 
From this statement, interest was aroused 
in this subject. Outside of the use of roent- 
gen rays, my practice is limited to eye, ear, 
nose and throat; hence any agent that 
would improve hearing commanded my 
attention. As cases were treated, it became 
apparent that all patients complaining of 
impaired hearing were not improved. It 
was soon realized that the treatment was 
applicable only to certain types of patients, 
and an effort was made to discover the 
type of patient in whom the use of the roent- 
gen rays would produce results. 

There seem to be three classes of individ- 


* Read by title at the Twenty-third Annual Meeting of the Amer 
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uals complaining of impaired hearing. 
The first class includes children and young 
adults whose impaired hearing is so often 
explained by the presence of a mass of ade- 
noid tissue in the nasopharynx. The second 
class includes individuals between the ages 
of twenty-five and fifty, who seem to be 
subject to frequent head colds, complain 
of a more or less constant catarrhal 
discharge from the throat, and at frequent 
intervals a stuffiness in the ears with an 
accompanying impairment of he aring. This 
type of patient appears at one’s office at 
varying intervals. for ear inflations, and 
often emphasizes the annoyance occasioned 
by head noises. The third class includes 
those who are advanced in years, and whose 
outstanding symptom seems to be impaired 
hearing with or without the accompanying 
head noises, less emphasis being placed on 
the throat symptoms. As one considers 
these three classes, the outstanding feature 
of the first is obstruction to nasal respira- 
tion, of the second, the throat symptoms, 
and of the third, simply impaired hearing. 
As observations were continued, it was 
noticed that the type of patient represented 
by class two, that is, the individual in 
whom the throat symptoms were usually a 
prominent part of the clinical picture, 
responded best to the use of the roentgen 
rays. A study of these individuals disclosed 
the fact that the inferior and middle turbi- 
nates were often Increased in size, that there 
were present lymphoid nodules on the 
posterior pharyngeal wall, and often a 
prominent band of lymphoid tissue running 
up either side of the pharynx just posterior 
to the posterior tonsillar pillar. A study of 
the lymphoid tissue present in the throat 
following the use of the roentgen rays 
showed that in forty-eight hours it markedly 
decreased in size and redness, and with it 
the catarrhal discharge from the throat. It 
was concluded that the results obtained 
were due to the effect of the roentgen rays 
on lymphoid tissue. In one patient who was 
timid about the use of the roentgen rays 
an exposure of thirty seconds was given, 
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producing the same results as with the two- 
minute exposure. As a result of this experi- 
ence, various exposure periods were tried 
out, and at present one minute is being used. 
It hardly seems possible that lymphoid tissue 
can be influenced by a treatment of such 
short duration. The work of Witherbee, in 
which he and his colleagues report the 
results of bacterial studies, and the recent 
work by Hickey on diphtheria carriers 
cause one to lean towards the theory of the 
germicidal effect of small doses of the 
roentgen rays. For some time we have been 
familiar with the effect on the ears and 
throat of the cleaning up of a bad dental 
condition, and also the improvement in 
hearing following the removal of septic 
tonsils. In these two instances we have 
believed we removed the source of infection. 

There is another effect of the use of small 
doses of the roentgen rays, and that is its 
effect on head noises. In the type of patient 
represented by class two, the treatments 
so far have not failed to give relief, and if 
no other results than the relief of tinnitus 
aurium were accomplished, the employ- 
ment of the roentgen rays would be well 
worth while. Where head noises occur in 
the elderly type of patient represented by 
class three, their relief does not seem 
to be so often accomplished. I am unable to 
explain why, except that the throat ele- 
ment of the case Is not so prominent. In 
the recent questionnaire sent out by the 
president elect, asking, among other ques- 
tions, for information on the treatment of 
deafness by means of the roentgen rays, 
suggestion was made that the effect of the 
rays was on one of the endocrine glands. It 
almost seems as if the work of Witherbee 
and Hickey, plus the blocking off of the 
gland area by lead foil and the use of a 
treatment cone, pointed to an effect on the 
bacterial content of the throat rather than 
on the gland. In closing, one case will be 
reported, as illustrating what may be ex- 
pected from the use of small doses of roent- 
gen rays in aural disease. 

Female, aged forty-four. The office re- 
cord shows that the patient has been coming 
for ear inflations at frequent intervals since 
December, 1912. At this time, she stated 
that hearing had been impaired in the 
right ear for fifteen years, and that the left 
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ear developed impaired hearing a few weeks 
previous to her ese visit. As the dates of 
office visits are scanned, it is noticed that 
springtime represents the time of most 
frequent inflations of ears. This year (1922) 
she appeared at the office in February for 
a course of ear inflations, and the use of the 
roentgen rays was suggested. Four treat- 
ments were given: on Monday and 
Wednesday of the first week, and on 
Monday and Friday of the second week, 
the time being one minute for each side. 
Head noises, catarrhal discharge from the 
throat and stuffiness in ears were relieved. 
On May 18, 1922, the patient came to the 
office stating that she was just getting over 
a head cold and wished the roentgen rays 
used to stop the buzzing in her ears. At 
this visit she stated that no head colds had 
appeared since February until the present 
one in May, that now she was not bothered 
by drafts, and the head noises had been 
absent until the present buzzing appeared 
following the present head cold. Since 
February, she has been able to hear conver- 
sation much better, could hear the alarm 
clock tick as she moved about the room, 
and was able to hear the telephone ring. 
On May 18th, she was treated with the 
roentgen rays. On May 2oth, she reported 
that the buzzing in her ears stopped one 
hour after the use of the roentgen rays and 
that hearing improved. She has been under 
my constant supervision since December, 
1912, during which time she has had many 
inflation treatments by means of Eustach- 
ian catheter, but at no time, she states, 
has she been free from buzzing, sound of 
whistles or escaping steam, until the roent- 
gen rays were used; and the office record 
bears out her statement. 


SUMMARY 


1. Small doses of roentgen rays are a 
valuable aid in treating aural disease. 

2. They are most valuable in cases dis- 
closing a prominent throat element. 

3. It would seem that results are ob- 
tained by the roentgen rays influencing the 
bacterial content of the throat. 

4. Their influence is most marked on 
tinnitus aurium, relief following soon after 
the treatment. 


TREATMENT OF DEFECTIVE HEARING BY SMALL DOSES 
OF X-RAYS 


BY JOHN MCCOY, 


M.D. 


NEW YORK CITY 


The writer wishes to report the result of 
a series of cases of deficient hearing treated 
by the method proposed by Dr. Charles 
Stokes for the alleviation of this condition. 
The types of cases treated were embraced 
under the pathological conditions causing 
deficient hearing as follows: 


Otitis Media Catarrhalis Chronica 
(O.M.C.C.) otherwise known as chronic 
dry catarrh. 

Otitis Media Purulenta  Chronica 
O.M.P.C.). 

Otitis Media Purulenta Residua 


O.M.P. Residua). 


Otosclerosis. 


The majority of cases had had all foci of 
chronic infection removed, and had been 
placed on the other well-known methods 
of treatment before being subjected to the 
X-rays. 

The method is employed as_ follows: 
The patient is seated 30 inches from the 
target and has the x-rays applied in turn to 
the regions of the right ear, left ear, the 
occiput and the open mouth in a direction 
toward the pituitary gland. A 110-volt 
current is used with a 4-inch spark-gap and 
from 5 to 10 ma. The exposure lasts from 
ten to thirty seconds laterally, from ten to 
twenty seconds posteriorly and from five 
to fifteen seconds anteriorly. An opaque 
shield with a perforation 3 inches in diam- 
eter is used laterally. The shield is held in 
front of the eyes for the anterior exposure. 
The treatments are given two or three 
times weekly three to six weeks. 

The cases were tested by the watch, 
acoumeter, voice and whisper, before and 
after the treatments. The patency of the 
Eustachian tubes was also specially noted 
along with the other usual notations of the 
condition of the nose, throat and ear. 
The results noted were placed in the follow- 
ing categories: Greatly improved, slightly 
improved, no improvement. 


for 
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By ‘“‘greatly improved,” we mean a 
greater sensitization to the human voice 
and whisper, so that the patients were 
able to hear from five to six times further 
than before treatment; the improvement 
to the finer sounds of the watch, while 
slight, was mostly negligible. 

By “slightly improved,” we mean the 
patient was able to hear two to three times 
further than before testing. 

A list is given of 45 cases treated, withthe 
corresponding results: 


Greatly improved 

No improvement 

Greatly improved 

O.M.P.C. Slightly improved 
No improvement 

O.M.P. Residua Slightly improved 

Greatly improved 

Otosclerosis Slightly improved pie 
No improvement 2 

Total 


In addition to the above, there was noted 
a decidedly greater patency to the Eustach- 
ian tubes in all cases in which there was a 
tendency to stenosis. In 2 cases, there 
was noted a decided improvement in the 
sense of smell. In 2 cases of hypertension 
there was noted a decided drop in blood- 
pressure. Tinnitus, which was present in 
most of the cases, was stopped in 6 and 
alleviated in 10 cases. 

In conclusion, the writer believes that 
we have here a method which is still 
empirical, is not harmful and is in many 
cases beneficial. As to the theory of its 
action, the writer feels that there must be 
an absorption of small-celled infiltration 
in the Eustachian tubes and possibly at the 
terminals of the auditory nerve, as well as 
perhaps a stimulation of the same. Whether 
there Is penetration to the pituitary gland is 
a question, but that some change takes 
place in it, is given food for thought by the 
alteration in blood pressure. 
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THE ROLE OF RADIUM NEEDLES IN THE TREATMENT OF 
NEOPLASTIC DISEASES* 


BY WILLIAM L. CLARK, 


PHILADELPHIA, 


who have employed radium 
with due regard to established facts 
concerning the physics of the element, 
and who, by the study of authentic 
literature and sufficient clinical experience, 
have acquired a knowledge of applying it 
correctly, are profoundly. impressed with 
its power for good in the treatment of 
malignant disease, and certain other path- 
ological conditions. 

While great strides have been made in an 
incredibly short period of time, toward 
increasing the sum total of knowledge 
concerning the physical properties of ra- 
dium and the problem of its application to 
disease, we are not only justified in the 
belief that there is much yet to be learned 
concerning it, but that, with continued 
intensive study, laboratory experiment 
and clinical experience, radium will soon 
be shown to possess infinitely greater value 
as a therapeutic agent than is realized at 
the present time. 

There are numerous ways and forms in 
which radium may be employed to meet 
the individual requirements of a case, and 
the ingenuity of those employing this agent 
is often taxed to the utmost to devise 
means by which particular indications 
may be met to the greatest advantage. 
Indeed, it is absolutely essential that this 
flexibility of application be recognized and 
practiced, with careful consideration of 
individual requirements, if the best results 
are to be obtained. A highly specialized 
instrument in the hands of one unaccus- 
tomed to or unskilled in its use might 
bring discredit upon the instrument and 
upon himself, while in the hands of an 
experienced and_ skilled workman the 
same instrument might be made to serve 
its purpose to the utmost of its possi- 
bilities, and establish the reputation both 
of the instrument and of the operator. 

So, also, the reputation of radium has 
often suffered, not for lack of potential 
value, but by its unskilled use. 
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The therapist must, also, with broad 
vision, recognize the importance of othe: 
measures, such as operative surgery, 
electrothermic methods, and the x-rays, 
else he will not enjoy the same satisfaction 
of achievement as does he who recognizes 
and practices combined methods of attack. 

One who, by writings and _ practice, 
makes pretension of treating malignant 
disease successfully, must acknowledge 
the importance of all units which have been 
shown, by critical tests, to be of value, 
else he will in time lose the confidence of 
his clientele and be outdistanced in 
achievement by the man who does his duty 
to his patients, to the medical profession, 
and to himself, by utilizing every means 
available to accomplish the desired results. 

Of these means, not the least in value is 
the application of radium in needles, and 
it is to the consideration of this method 
that the present paper will be confined. 

The introduction of radium _ needles 
marked an epoch in the usefulness of 
radium therapy, not only in the treatment 
of some forms of malignant disease in 
certain anatomical locations, but also, in 
some benign neoplastic conditions. 

Over three years of study and varied 
clinical experience with radium _ needles 
have led me to the recognition of the 


following facts concerning this form of 
radium application: 
When radium needles are introduced 


into sige 0 tissue the maximum reac- 
tion is obtained, owing, in the first place, 
to the direct action of the rays upon the 


tissue, and in the second place, to the 
cross-fire effect from needle to needle. 
The total radiation from each needle 


can be utilized locally, in contradistinction 
to the extravagant dissemination in the 
air of approximately three-fourths of the 
radioactivity during surface application. 

The corrosive action of the body fluids 
on the steel needles as originally provided, 
has been largely overcome by the use of 
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nickel alloy. In some cases, however, plat- 
inum or irido-platinum needles are more 
desirable, although these are less durable, 
and bend more easily. In addition to the 
strength of the metal employed in the 
composition of such needles, an important 
factor is its property of filtering out the 
beta rays, or all but the hardest beta rays, 
depending upon the thickness and density 
of the metal employed. The fact that 
some of the beta rays are filtered out by the 
needle walls has been found to be of 
advantage, since the same therapeutic 
result can be obtained without as great an 
inflammatory reaction and after-discom- 
fort to the patient as when all the beta rays 
are employed. Also, there is less danger 
of subsequent formation of undesirable 
sloughs. 

By the use of radium in needles, and the 
judicious consideration of this property 
of filtration, a dose can be given which will 
exert a lethal action upon malignant cells 
without causing necrosis with sloughing, 
but rather, a retrogression of the growth 
and relative conservation of the normal 
cellular elements. The general appearance 
is that of mummification, rather than the 
usual necrotic changes. 

A small quantity of radium, from 1 mgm. 
to 10 mgm. in each needle, can be used to 
even greater advantage than a 


larger 
quantity, for the reason that this greater 
concentration will be more likely to 


produce sloughing, while the desired effect 
Is to change the character of the cells and 
render them innocuous by atrophy, also 
secure final replacement by fibrous con- 
nective tissue. 

Small quantities of radium in _ needles 
inserted at equidistant points throughout 
a growth, will, by cross-fire action, result 
in homogeneous radiation over a wide 
area, while a single capsule or needle con- 
taining a large quantity of radium, whether 
buried in the growth or applied to the 
surface, will exert its greatest influence at 
the point of contact, its effect growing 
mont less potent as the distance from 
the radium is increased. 

Dosage is all-important in_ radium- 
needle application and is most difficult to 
estimate. Important points to be con- 
sidered are: the anatomical location of the 


Radium Needles in the Treatment of Neoplastic Diseases 


205 


neoplasm, its type and its grade of malig- 
nancy. For example: the uterus will stand 

larger radium dosage than the rectum; 
the breast, than the buccal surface, the 
tongue, the floor of the mouth or the 
tonsils; the stomach, more than the intes- 
tines, etc. The requirements of the individ- 
ual case must, also, be studied. A 
correct technique is, therefore, of the 
utmost importance. With good judgment 
and such technique, most gratifying re- 
sults will often be obtained; but should 
mistakes be made in any of these several 
factors, much damage and suffering may 
result. For example, too small a dose may 
only stimulate the neoplasm, while an 
overdose may result in such dense fibrosis 
that circulation in the mass is _ totally 
arrested. Then, within a few weeks or 
months, sloughing will occur, resulting In 
an ulcer, which will not heal. This condi- 
tion is as bad, though benign, as was origi- 
nally present. 

Radium needles should be used very 
guardedly near bone, since experience has 
taught that the vitality of normal bone is 
easily impaired. As a result of such damage 
a sequestrum will often form, necessitating 
surgical removal; or, a fibrous periostitis 
has been known to occur, and the resulting 
pain has been so great and persistent that 


opiates were called for in increasing 
quantities. 

Radium needles attached to strong 
braided silk thread may, after careful 


sterilization, be inserted into some of the 
abdominal viscera immediately following 
a laparotomy. 

It has been my clinical experience that 
needles containing 10 mgm. of radium 
should not be inserted into a malignant 
growth at a distance greater than 25 mm. 
apart, as a lethal effect, from this stand- 
point, will not be produced beyond this 
distance. In some instances the distance 
should be even less, depending upon the 
degree of radiation concentration desired, 
the exact amount of radium in each needle, 
and also, the time allotted for the treatment. 

Needles with cutting trochar points 
have been found to be more generally 
useful than those with round tapering 
points. A trochar is used before the inser- 
tion of a needle if the tissue is dense, but if 
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of soft consistency, the needle may be 
inserted directly into the tissue. 

Where concentrated action of radium is 
desired, radium needles may be grouped 
together and used in a metallic container, 
with proper filtration. Or they may be 
eee side by side in a flat metallic 
container for surface work. 

An efficient radium needle equipment 
consists of very small irido-platinum 
needles containing as little as 1 mgm. of 
radium, platinum, irido-platinum or steel 
alloy needles, containing 5 and 8 mgm. 
respectively, ‘and steel alloy needles con- 
taining 10 mgm. Some of these needles 
should be of the “combination” type, so 
that either a thread or a screw-shank may 
be attached for superficial or deep work, 
respectively. Needles may, of course, 
contain larger quantities of radium than 
10 mgm., but I have found this a con- 
venient unit with which to work and to 
meet all requirements. 

The very small platinum needle con- 
taining 1 mgm. of radium is indicated in 
the same conditions as is the glass radium 
emanation “seed,” and has the advantage 
that it may be withdrawn after sufficient 
radium dosage has been given; whereas, 
the glass ‘“‘seed’’ remains in the tissue, 
where, though it later becomes incapsu- 
lated, it may still be considered a foreign 


body. 


Capillary tubes containing radium 
emanation may be inserted into needles 


and used with satisfaction. Many radiol- 
ogists, however, who have a choice of 
needles containing the element or emana- 
tion, prefer the former, owing to the greater 
stability of the radiation given off by the 
element. 

When a malignant or other growth has 
received a maximum radiation dose with 
needles, it is inadvisable to employ them 
again, should the same tissue need further 
treatment, as there is a tendency for such 
tissue to break down under these condi- 
tions. Radiation treatment, either with 
radium or the x-rays, may, however, be 
carefully given from the surface, at sub- 
sequent periods, without great danger of 
such a sequence. 

The secondary radiation from metal in 
contact with the tissues beneath the 


surface does not produce such an acute 
reaction as does contact of the metal upon 
the skin surface. 

The patient should be 
any surgical operation, 
may occur if the field is 
needles may be inserted, as a rule, under 
local anesthesia. W here, however, many 
needles are to be employ ed, or there is any 
other contraindication to the use of 
local anesthesia, such as a supersensitive 
or nervous patient, general anesthesia 
may be induced. 

I do not use radium needles in localized 
basal-cell epitheliomata, or even in 
localized malignant lesions of any type, 
unless it be as a secondary measure, the 
electrodesiccation and electrocoagulation 
methods being much to be _ preferred, 
provided the condition is such that the 
disease can all be destroyed at once. 
When, however, the disease is not amen- 
able to immediate eradication by electro- 
thermic methods or surgery, or when 
metastasis has occurred, then radium 
needles alone, or in combination with other 
measures, may be depended upon to yield 
satisfactory results, In many cases 

Among the anatomical locations and 
conditions, malignant and otherwise, in 
which radium needles may be used, are: 
Adherent neoplasms of the cornea and 
bulbar conjunctiva; growths between the 
globe and floor of the orbit not involving 
the lid, in which needles could be inserted 
through the lid into the growth; deep 
seated growths of the canthi; laryngeal 
growths in which small needles could be 
inserted between the membrane and the 
cartilage; growths of the tonsils, pharynx, 
soft palate, buccal surface, tongue, and 
floor of the mouth, anterior and posterior 
nares, and the esophagus; metastatic 
cervical and other glands; inoperable 
cancer of the breast; cancer of the pyloris 
and other parts of the stomach (after 
laparotomy and gastroenterostomy); can- 
cer in some other of the abdominal viscera, 
and of the bladder through a suprapubic 
opening, or per urethra; cancer of the 


prepared as for 
since infection 
not sterile. The 


uterus involving outlying regions impos- 
sible of access by capsule, but which, if 
impossible to reach entirely from below, 
can be reached from above through an 
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abdominal incision; neoplasms of the 
urethra and rectum; cancer or hypertrophy 
of the prostate by suprié pubic, perinea il or 
rectal route; large cavernous 
exopthalmic goiter. 

There is much more to be said 
to the value and technique of radium 
needle application, but to discuss the 
subject further would be to exceed the 
scope of a single paper. 

In conclusion, it may be asserted 
assurance that radium needles fulfill an 
entirely unique place in our equipment 
and have aided very materially in the fight 
igainst neoplastic diseases. 


angiomata; 


relative 


with 


DISCUSSION 


Dr. KIRKENDALL. Over a year ago I 
commenced to boil radium needles. Since then 
I have had two interesting experiences: in 
one instance, the needle broke directly through 
its center, making a hinge joint, with the raw 
radium visible, and in the other, the eye pulled 
out. Both needles were sent back to the factory 
for replacement. There was no loss of radium 
in either needle. Dr. Clark did not 
how he sterilizes his needles, 
it satisfactory to boil them. 

In treating a malignant growth 
under the skin, if you wish to needle the 


mention 
but I have found 


directly 
oT’ 


the needles will stay in better if the eve the 


needle is pushed clear below the skin leve 

[ believe that the superficial malignancies 
of the skin are best treated with a surface pack 
of radium. 

When a malignant growth is deep-sei ated and 
in an area of the body where the growth is 
near the superficial Iymphatics, or where the 
part is drained by many lymphatics, as In a 
case of cancer of the breast, I think the 
proper should be needled first ised i adium 
needles) and all the surrounding areas treated 
afterwards with a surface radium pack, in order 
to catch any malignant cells that may have 
been squeezed out by the application of the 
needles and other manipulations. If this pro- 
cedure is reversed, and the outside areas are 
treated before the growth proper Is treated, 
the trauma to the growth may recontaminate 
the outside areas, 
treatment useless. 

I would like to report a case of buried radium 
needles in a woman forty-eight years old who 
had had two previous operations for recurrent 
cancer of the breast. The radical operation for 
removal of the breast occurred in July, 1914, 
with a adenocar- 


srowth 


and by so doing, render the 


microscopic diagnosis of 
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cinoma. In 1920, a recurrence in 
was incompletely excised. The 
rounded the axillary vein. Again a section was 
taken, with the same diagnosis. A surface 
radium pack was used. In July, 1921, she came 
back with a mass in the axilla about the size 
of a hickory nut. The mass was exposed and 
found to surround the axillary vein. It could 
not be removed, and five 10-mgm. needles 
were inserted into the mass and left in situ 
for seven hours. There was no serious reaction, 
the growth ceased to increase, and then shrank 
to the size of a bean. The pain in the arm and 
shoulder that she had been having gradually 
ceased, as did likewise the swelling in the arm. 
I report this case to show that we do not need 
to be much afraid to insert radium needles 
near the large blood-vessels. 

Dr. Pancoast. ‘There is, I think, a certain 
amount of danger from the traumatism caused 
by the implantation of needles in some growths 
as a cause of metastasis. Wherever possible, 
I think the preliminary surface radiation should 
be carried out first. 

I believe in boiling needles in the steriliza- 
tion process, and use the Bowen holder in doing 
it. One should be careful that the water does 
not boil away. We have had one unfortunate 
experience with infection following needle 
implantation. A man with a cavernous angioma 
of the soft palate had two needles implanted 
in the growth and within a few hours he had a 
very sore throat, and-five days later died of 
pyemia. A blood culture showed hemolytic 
streptococcus. He, of course, had the infection 
in his throat at the time the needles were put 
in, and the infection was carried in by the 
needles. 

Dr. Bowinc. I have had the same difficulty 

bending or breaking of needles, as well as 
dislodging the eye. It has been my policy (be- 
cause the metal in the needle will not retain a 
sharp point, and constant sharpening wears 
the needle back into the radium cavity) to cut 
the way with a small, sharp-pointed knife, 
just enough to get the needle in, as well as to 
the proper depth. I place the knife just where I 
want to place the needle, then withdraw it 
sufficiently and enter the passageway with the 
needle holder to deposit the needle 

do not break the needle or 
tissue. 

I would not consider a thread as a means of 
withdrawing the needle. It cannot be safely 
sterilized. | am using a fine resistance wire 
which is sufficiently strong and can be properly 
sterilized. 

The only thing I have to contend with Is 
hemorrhage, and a little packing usually 


the axilla 
recurrence Sufr- 
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traumatize the 
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suffices, and is held in place with adhesive 
strips. 
Dr. Arkins. I have a great many difficul- 


ties with the needle and have been using flat 
applicators for thirteen years. I get much better 
results than with needles in surface work, and 
I am sure if the gentlemen will try them out 
they will be pleased. 

Dr. CLark (closing discussion). Radium 
needles should be sterilized thoroughly. Fail- 
ure of such precaution may result in serious 
local infection or even septicemia. There ap- 
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as frequently as is necessary. The next best 
method of sterilizing radium needles, threads 
and wire, is to place them in a formalin bat 
followed by absolute alcohol, and finally, 
sterile water. 

Radium needles may be inserted into soft 
tissue without the previous use of the troch 


but in dense tissue, the trochar, or the narro 


scalpel suggested by Dr. Bowing, may } 
employed previous to the insertion of 
needles. 


As needle sutures, my preference ts for he 


pears to be a wide-spread belief that boiling 
destroys the efficiency of the needles, but 
such is not the case. They may be boiled 


braided silk thread, as it is much easier 
handle than the wire. Moreover, wire 
kinked and may break when least expected. 


IS 


SUPPURATIVE OSTEOMYELITIS OF 
THe PELVIS 


BY IRWIN P. 


THE LEFT SIDE OF 


LEVI, M.D. 
Roentgenologist, St. Luke’s Hospital 


ANNISTON, ALABAMA 


fig following case is reported because of 

its apparent rarity and because practi- 
cally all the more common textbooks on 
the subject of surgery fail to contain any 
mention of its occurrence, or the important 
part the roentgen ray plays in the diagnosis 
of this disease. Even so complete a treatise 
as ““Keen’s Surgery”’ contains no mention 
of this condition. Nor have I been able to 
find any mention made of it in any roent- 
genological journal of recent date. The 
only textbook in which I could find a 
description of this condition is the treatise 
on surgical diagnosis by Dr. A. B. Johnson,’ 
in which work there is a page devoted to 
this subject, with a description of the 
etiology and symptoms thereof. 

Etiology. Johnson states that this con- 
dition is a rare one; that the ilium is more 
frequently attacked than any other of the 
pelvic bones, and that in the lines of 
union of the several bones the acetabulum 
is the favorite seat of localization. Save 
for direct infection through wounds, where 
the infection is carried to the site of the 
disease, the occurrence of the infection is 
more frequent in childhood. While in a 
certain percentage of cases subcutaneous 
injury, often of only slight severity, may 
be the direct causative factor, it 1s diffi- 
cult to say in many cases whether the 


injury itself had any relationship to the 
inflammation of the bone. 
Symptomatology. Johnson gives 
symptoms as similar to those of osteo- 
myelitis elsewhere in the body, together 
with some special localizing symptoms. 
The symptoms of osteomyelitis are in 
general those of sepsis; fever of moderate 
degree, with morning or evening exacer- 
bations or both, an increase of leucocytes, 
with relative increase of polymorpho- 
nuclear cells, and the general picture of an 
intense poisoning of the body by infection. 
With this picture one may find localized 
tenderness, pain and swelling of the 
involved parts, and, after a week or two, 
if the patient survive that length of time, 
the signs and symptoms of a deep-seated 
suppuration will become evident. If the 
acetabulum is involved, the picture may 
resemble an acute inflammation of the hip 
joint. In general, these are the symptoms 
given of this condition, and, to quote 
Johnson again, “The picture is often on 
of an intense and rapidly fatal sepsis, in 
the face of which surgery finds itself quite 
helpless.’ 
Female, 
5 ft. 6 in., 
Past History. 
measles 


aged fifteen, white, height 


weight approximately 85 lbs. 
Patient has had mumps, 
and whooping-cough. No scarlet 
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fever, or any other serious illness. No 
history of pulmonary disease, save an 
acute attack of influenza two years ago, 
moderate in severity and lasting ten days. 


Family History. Mother living and 
well. No history of miscarriages. Father 


died of pneumonia. Two sisters and one 
brother living and well. Hygienic conditions 
of residence normal. 

Present Illness. On June 25, 1921 
patient began to complain of pain in left 
buttock and inability to use the leg to 
any great extent. This condition rapidly 
grew worse; on June 27th the patient was 
not the limb at all. She was 
then bed; temperature 105° F. 


able to use 
put to 


Osteitis of let 


ide of pe lvis 


Shortly afterward she became delirious, but 
during the entire delirium did not attempt 
to use either lower extremity or to n 
herself about in bed, but tossed her head 
from side to side and attempted to rise on 
her right elbow. 

The blood was examined for 
and for typhoid fever—both tests negative. 
The tentative diagnoses were ptomaine 
poisoning and peritonitis, probably due to 
a ruptured appendix. The abdomen was 
markedly distended and rigid, and very 
painful to palpation. During this time she 
expectorated a moderate amount of blood. 

At the end of ten days the temperature 
fell to r00°F. in the morning with evening 
rises to 103°, and the delirium subsided. 
The abdomen became less tender and the 
distention lessened. About this time, there 
was swelling over the external condyle of 
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the right elbow, which was tender and red 
and the presence of fluid was suspected. 
Under local anesthesia an incision was made 
and pus obtained. The wound healed 
rapidly. During the next fortnight it was 
noticed that the left thigh became larger 
than the right. The thigh was opened under 
local ane sthesia, the opening being about 3 
to 4 inches below the greater trochanter of 
the femur. Foul yellow pus was found. 
Immediately the temperature dropped to 
normal. 


Roentgen-ray Examination (September 
1, 1921). Evidence of a former periostitis 
in the region of the right elbow-joint, 


limited to the humerus. Periosteal increase 
over the internal and especially over, the 
external supracondylar portion of the 
humerus. The structure of the bone appears 
normal; no evidence of active infection 
demonstrable. No involvement of the upper 
portions of the radius and ulna. The films 
of the pelvis show evidence of a marked 
suppurative process involving practically 
the entire left side. The left side of the 
sacrum at, and in close proximity to, the 
sacroiliac synchondrosis is involved, with 
entire detail of line of articula- 
tion. The entire iliac bone is involved as 
far downward as the iliopectineal line, 
with two irregularly oblong areas of 
decreased shadow density, each measuring 
approximately 4 cm. in length and 
in width. The acetabular cavity, as well as 
the head of the femur, is not involved 
in this process. There is some degree of 
bone proliferation at the lower margin of 
the left sacroiliac articular line, as well as 
on the external surface of the iliac bone 
just above the acetabulum. Some rough- 
ness of outline and evidence of periosteal 
proliferation of the ramus of the ischium, 
together with a slight increase in the size 
of the bone. The pubic bone appears to 
be normal in outline. Films of the lumbar 
spine, made to eliminate the possibility 
of a psoas abscess as the underlying cause, 
show it to be normal with no evidence of 
bone infection. The infectious process 
seems to be limited purely to the left 
sacrum, iliac bone, and the ramus of the 
left ischium. 

This case presents the following points 
of interest: 
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Its rarity. 

2. The occurrence of the symptoms of 
peritoneal involvement, due probably to 
the leakage of the products of infection 
through the thin peritoneal lining of the 
abdominal cavity and giving rise to the 
symptoms of a general peritonitis. This 
demonstrates clearly that in a case present- 
ing the symptoms suggestive of a general 
peritonitis, without localizing symptoms 
and without the history of a disease that 
would of itself indicate the lesion, such as 
ty phoid fever, pelvic infection, etc., occur- 
ring in a child, the possibility of a pelvic 
osteomyelitis should not be disregarded 
and a roentgenological examination should 
be made of the entire pelvis to determine 
the possibility of infection. The symptoms 
of general peritonitis were the predominant 
ones in the early stage of the disease. 

3. The occurrence of so extensive a 
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process without any history of injury even 
of a trivial character, or without any other 
localizing symptoms save a disinclination 
to use the left leg, and yet at the sam« 
time possessing no symptoms which would 
localize the process to the left hip-joint, 
or to the limb of the side of the pel 
involved. 

. The necessity of routine roentgen-ra 
emis ition in all cases presenting sym| 
toms suggestive of pyemia, or of hidden 
infection, and yet possessing no localizing 
symptoms, or faint ones at best. By thi 
means and with this aid, many infections 
whose origin is an apparent mystery, cai 
be definitely localized and adequatel 
and properly treated to prevent possibk 
death, or at least limit subsequent 
deformity. ! 


\Johnson, A. B. Surgical Diagnosis, ti, 128. 
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Numerous instances are recorded in 
which bullets and other foreign bodies 
have been retained in the human body for 
varying periods of time without apparently 
causing any troublesome symptoms. Such 
objects, as a rule, are compact and rela- 
tively small in size and have comparatively 
rounded outlines and smooth edges. It 
would seem impossible that extremely 
sharp-edged and pointed objects, such as 
splinters of glass, could be silently retained 
in the active, delicately constructed por- 
tions of the body, such as the hands and 
feet. Their complex anatomy of tendons 
and tendon sheaths would seem to pre- 
clude retention without immediate and 
greatly impaired function. Such instances 
as those reported in this paper would seem 
to be comparatively rare and illustrate 
what might be called the accommodative 
powers of the human body. 

It would be of interest to know how 
frequently retained fragments of glass 
occur in the practice of individual physi- 
cians; and also how often they are detected 
by means of the roentgen ray. The follow- 


OKLAHOMA 


ing cases may be of sufficient interest to 
warrant reporting. 

Case I. (x 273). Came to the Black- 
well Hospital May 17, 1918, complain- 
ing of increasing pain and disability of 
the left foot on ‘attempted walking. Only 
a small scar was visible on the planta 
surface of the foot, and no tumor o1 
swelling was present. His personal his- 
tory developed the fact that nineteen years 
before, when a small boy, he had stepped 
barefoot into a box of glass. Immediately 
after the injury the physician in attend- 
ance had removed several spicules of glass 
from the wound, after which it healed 
rapidly. Though he led a very active lif 
on the farm and in the oil field, the foot 
had never troubled him until a few months 
previously. A roentgenogram showed a 
foreign body deep in the plantar fascia 
which was diagnosed as a piece of gla: ass. 
On May 21, 1918, under local anesthesi: a, 
irregular piece of glass measuring 114 in. 
by 5¢ In. was removed from beneath the 


deep plantar fascia. 
1 Jounson, A. B. Surgical Diagnosis, iii, p. 128. 
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Case II. (x 476). On April 16, 1918, 
while engaged in a friendly scuffle, the 
patient ran his right hand into a glass door, 
smashing the glass and making a small 
lacerated wound on the dorsum of the 
hand. In dressing the wound no glass was 
found, and the patient insisted that no 
roentgenogram Was 


sce He 


necessary, 


Fic. 1. Case ¥ Left foot, dorsal view. Glass in foot tor 
nineteen years. 


was sure it was only a superficial wound 
and would heal.”” This it did 
promptly and without infection or pain. 
The patient is a chemist for a large indus- 
trial organization, using his hands actively: 
and not until some twenty months later did 
pain and impaired function develop. On 
January 30, 1920, he consented to a roent- 


soon 


gen-ray examination, which disclosed a 
large triangular fragment of glass between 
the third and fourth metacarpal bones and 
at right angles to their axis. Even at this 


vis 


Fic. 2. Case II. Right hand, dorsal view. Glass in hand 
for twenty-two months. 


time, the pain and incapacity were com- 
paratively slight, so that it was not until 
almost a month later that he finally 
submitted to operation. However, on 
February 24, 1920, under local anesthesia 
and a dorsal incision, the glass fragment 
was found and removed. Recovery was 
uneventful. 
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STATISTICS AND TECHNIQUE IN THE TREATMENT OF 
MALIGNANT DISEASE OF THE SKIN BY RADIATION* 


BY HOWARD MORROW, M.D., 


SAN FRANCISCO, 


treatment of malignant diseases of 


the skin was one of the first fields of use- 
fulness noted for radium, and it hasremained 


one of the most important as well as one of 


the most satisfactory. It is not within the 
scope of this paper to go into the volumin- 
ous and growing literature on the subject. 
The malignancies of the skin that we are 
called upon to treat are the basal-celled 
epitheliomata, squamous-celled epithelio- 
mata and the various types of cutaneous 
sarcomata. The technique of treating these 
lesions with radium will be discussed, and 
then the statistics will be presented. 
Rodent ulcer or basal-celled epithelioma 


is one of the most satisfactory types of 


malignancy to treat because of its slow 
course and because it does not involve the 
regional lymph-nodes. Its common occur- 
rence on the face, especially about the 
canthi and eyelids, makes it important to 
produce the best possible cosmetic result. 


Radiotherapy has become the treatment of 


choice for these lesions because of the ease 
with which it is applied, even in difficult 
positions, the good cosmetic result with the 
production of a soft, supple, relativel) 
small scar, and because it is painless. 
The technique of treating the average case 


is simple. A radium plaque, preferably of 


full strength, large enough to cover the 
lesion with a margin of 1 to 3 mm. may be 


used, screened with 0.1 mm. of aluminum 
and a single layer of rubber dam, for a 


total of two to four hours, divided between 
two or three days. If the lesion is very 
superficial, the time may be cut down 
to one or two hours. If the lesion is rather 
deep, the screening may be increased to 
0.5 mm. of aluminum and the time 
increased to five or six hours; or one hour 
may be given with the lighter screen and 
four or five hours with the heavier screen 
If tubes are used, 40 to 60 mc. hours should 
be given to each sq. cm. of surface of the 
lesion, screened with 0.5 mm. of silver and 
0.5 to 1.0 mm. of rubber or its equivalent. 
Lesions at the nasolabial fold and behind 


* Read at the Seventh Annual Meeting of THE 
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AMERICAN RapiuM Society, St. Louis, Mo. 
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the ear lend themselves particularly well 
to treatment with tubes. In treating growths 
apr the eye, it is not necessary, as a rule, 

) protect the conjunctiva, as It IS very 
it oe to radiation, the reactions which 
are set up clearing rapidly without causing 
permanent damage. Every now and then 
a deep nodular basal-celled epithelioma is 
encountered which is resistant to surface 


Fic. 1. Basal-celled epithelioma, cicatrizing type. 
Treated with radium plaques. 
applications. For these, the best form of 


therapy is the insertion of unscreened tubes 
of emanation, if they are available. These 
tubes may be of 0.5 mc. each or less, the 
number depending upon the size of the 
nodule treated. One or two such tubes are 
usually sufficient. If emanation cannot be 
obtained, steel needles containing radium 
element may be inserted into the growth, 
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the time of exposure depending upon the 
amount of element in the needles and the 
‘size of the growth. Fortunately, we are 
seeing many of the very 


not 


extensive long- 


standing cases with great destruction of 


tissue, which were so common a few years 
ago. It is always possible to keep this type 
of basal-celled epithelioma under control, 
but it is almost impossible to produce a 
permanent cure in many of them. The 
borders of such very extensive growths 
should receive the most attention, as the 


Fic. 2. Basal-celled epithelioma, cicatrizing 
ating type. Treated with 
radium in plaques and tubes. 


and ulcer- 
applications of 


surface 


activity is usually confined to this area. 
Whenever bone ts involved, the prognosis 
must be guarded. If the bone involvement 
Is not too extensive, a thorough raying, 
with the production of a severe reaction, 
may cause a sequestrum to form, which, 
when it separates, will carry with it all the 
remaining malignant tissue. The question 
of curetting the pulpy rodent tissue before 
radiation is still an open one. The advan- 
tages are: Lessening the time of radiation 
by about one-half, the exposure of the true 
extent of the lesion, which cannot always 
be accurately judged by observation sig 
palpation, and the procuring of tissue for 

microscopical examination. It is also Bleely 
that the percentage of recurrences will be 
less if the lesions are curetted before radia- 
tion. The chief disadvantage is that it 
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probably increases the scarring somewhat, 
and this is of particular importance in 
lesions about the eye. In addition, curet- 
ting is apt to be rather painful. The ques- 
tion can only be solved by experience. It 
will probably develop that certain well- 
defined types should be curetted before 
radiation, while others should receive 
radiation only. At the present time, it is 


Fic. 3. Basal-celled epithelioma. 
of the depth of 
radium plaques. 


Curetted on 
involvement and 


account 
treated with 


our custom to curette and immediately 
radiate all basal-celled epitheliomata when 
the nodules are large, and we believe that 
in all ulcerated types, radiation without 
curettage 1s all that is necessary. We are 
convinced that in the majority of these 
cases of rodent ulcers, radiation with the 
x-ray In experienced hands is capable of 
producing just as satisfactory results as 
radium, though our own ex ‘perience has 
been limited to the latter. It is certain, 
however, that radiation with the x-ray 
is impracticable with lesions located in the 
natural fissures and about the eye. 

The treatment of cornifying epitheliomata 
presents a much more diflicult problem. 
Fortunately, these growths occur far less 
frequently than rodent ulcers. They are 
rapid growing, usually metastasize early, 


‘ 
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and may be resistant to radiotherapy. 
In general, two clinical types of squamous- 
celled epitheliomata are encountered; those 


in which the predominating direction of 


growth is exuberant, and those in which the 
growth is indurating. The exuberant, 
everting type is usually less malignant, 
metastasizing later and responding better 
to radium therapy, partly because it is 
more accessible. The two types merge into 
one another and the everting growth always 


eventually indurates. In all of these, 
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treated by surface radiation alone. In 
addition to thorough radiation of the 
primary lesion, attention must be paid to 
the neighboring |lvmph-nodes. If these are 
not already palpably involved, they should 
be thoroughly rayed with the x-ray. I 
they are involved, they should first  b: 
rayed, and then removed surgically with 
the associated gland chain, if that | 
possible. If this is not possible, they should 
receive surface radiation, and then be 
seeded with bare tubes of emanation, 01 


Fic. 4. Basal-celled epitnelioma. This is the type tnat 
can usually be held in check but can 
cured. 


rarely be 
radiation should be thorough, and little 
thought may be given to the cosmetic 
result. Surface radiation should be carried 
out as for basal-celled epitheliomata, or 
somewhat more intensively; and in addi- 
tion, unscreened tubes of emanation should 
be seeded throughout the mass, using 
approximately one tube of 0.5 to 1.0 me. 
per c.c. of tumor. When in doubt, use too 
much rather than too little. If emanation 
is not to be had, steel needles containing 
radium element may be effectively used. 
Only the most superficial and small 
squamous-celled epitheliomata may be 


Fic. 5. Squamous-celled epithelioma of the ear. Treate: 
by the insertion of bare tubes of emanation 
surface applications of radium. 


steel needles containing radium may 
inserted. This procedure may make them 
operable later. In some cases, partia 
operation with the insertion of emanation 
tubes at the time of operation may be 
indicated. It is probable that the perfec- 
tion of the technique of deep x-ray radia- 
tion will improve the prognosis of thes« 
cases, even to the point of making opera- 
tion unnecessary. We have practically 
abandoned the use of the radium pack in 
favor of the x-ray in the treatment of the 
lymph-gland areas, because it is apparent] 
just as efficacious and more economical. 
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Epitheliomata of the ear present a special 
problem. They are often of the squamous- 
celled type, but are usually less malignant 
than this type of growth elsewhere on the 
glabrous skin. Nevertheless they are often 
resistant to radiotherapy, and adequate 
doses to lesions in which the cartilage is 
involved produce painful and slow-healing 


Fic. 6. Squamous-celled epithelioma of the ear simu- 


lating a_ basal-celled epithelioma. 
treated with radium plaques. 


Curetted and 


reactions. The smaller lesions may properly 


be treated with radium alone, but those of 


more than 1 cm. diameter should be thor- 
oughly curetted, cauterized, preferably 
with pure chromic acid or the actual 
cautery, and then rayed cautiously. In 
epithelioma of the ear, the local lymph- 
nodes need not be rayed unless the lesion 
IS very extensive, but they should 
be carefully watched. Of course,’palpable 


215 


involvement should be looked for, and if 
present, should be treated as indicated 
above. X-ray therapy of squamous-celled 
epithelioma of the skin has not been very 
satisfactory as yet. 

Sarcoma cutis is much less common than 
either of the types of epithelioma of the 
skin. These sarcomata vary greatly in 
their susceptibility to radiotherapy and 
in their grade of malignancy. They are 
inclined to be very malignant, and should 
be treated in accordance with the principles 
laid down for the treatment of squamous- 
celled epitheliomata. The local lesion of 
myxofibrosarcoma responds rapidly to 
radium, but distant metastases occur 
sooner or later. Very small fibrosarcomata 


Fic. 7. Squamous-celled epithelioma of the ear. Resisted 
radium therapy alone and was curetted and cauter- 
ized with chromic acid crystals, 


following which 
radium was applied. 


may be curetted and then radiated in- 
tensively with good results. The so-called 
melanosarcoma is exceedingly resistant 
to radiotherapy. The more pigment 
present, the more resistant the lesion is. 
Usually the individual lesions do not 
respond at all to therapy, and even if they 
do, distant metastases are the rule. Many 
of the reported cures of melanosarcoma 
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are probably errors in diagnosis, and the 
lesions which were treated were fibrous 
nevi with increasing pigmentation. 


In Table I, we have divided the cases of 


basal-celled epithelioma into three classes. 
The first, which is by far the most common, 
is the small superficial type of lesion. This 
occurs, for the most part, in cases which 
could be cured readily by a number of 
other methods, but in which radiotherapy 
is chosen as producing the best cosmetic 
result. The second division includes the 
more extensive lesions which have not, 
however, involved the deeper structures. 
The third class includes those in which 


Fic. 8. Squamous-celled epithelioma of the face. 
Treated by insertion of bare tubes plus intensive 
surface applications. 


cartilage or bone was involved, or those in 
which the growth extended down into the 
orbit. A fairly large number of lesions 
were curetted before being radiated. Those 
classified as clinically cured were not, in all 
cases, cleared by a single course of radia- 
tion. Quite a number of them recurred 
after insufficient treatment and were 
retreated. They reacted as satisfactorily to 
radiation as before in every case. Those 
classified as still under treatment have 
been stubborn, and have been treated 
repeatedly, but they are lesions that we 
still expect to cure, often with the aid of 
curettage. Those recently treated have 
not been included in this table. The 
failures are patients who have passed out 
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of our hands, or have died while still 
showing evidence of the disease. 

Table II shows the number of squamous- 
celled epitheliomata which we have treated 
during the past three years, indicating the 
number of cases which have responded 
well primarily, and those which were 
failures. The time is too short to consider 


Fic. 9. Squamous-celled epithelioma of the face. 
Intensive surface applications of radium were used 
in this case. 


any of them as cured. The lesions have 
been divided into those of the ear and those 
of other portions of the glabrous skin. 
Lip cancers have been purposely omitted 
as not coming within the scope of this 
paper. The lesions classified as still under 
treatment are lesions which have cleared 
satisfactorily, but which have not as yet 
been clear for six months. 

Table III indicates the number of 
sarcomata of the skin that we have 
attempted to cope with. We have declined 
to treat a number of melanosarcomas, 
having found the lack of efficacy of radio- 
therapy in these cases. The two small 
fibrosarcomata which we have apparent! 
cleared, were each less than 1 cm. in 
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diameter, and both of them were curetted 
before applying radium. The larger lesions 
cleared apparently for a time and then got 
out of hand. 

Our experience has convinced us that 
radium therapy, combined in appropriate 
cases with other methods, is the most satis- 


factory for cutaneous m: align: inc ies. 


TABLE | 


BASAL-CELLED EPITHELIOMATA 


N 
Small and ¢ 5 
Extensive 
Deep ) 
TaABLe I] 
SQUAMOUS-CELLED EPITHELIOMATA 
( 
Lesions of the ear 28 Is n ) 
Lesions in other loca- 
tions on the skin I! 5 I ; 
Total 39 20 5 


Ill 


CUTANEOUS SARCOMATA 


Melanosarcomata 


4 
Fibrosarcomata, small 2 2 
Fibrosarcomata, large oO 

Total 10 2 


DISCUSSION* 


Dr. Stevens. Ifanyonethingisestablished, 
I think it is the radiation treatment of superfi- 
cial malignancies. No doubt we get as good 
results, and I think better results, by this than 
by any other method, such as 


course, it depends upon the type of growth as to 
‘This discussion has refers 
which appeared in Febru 
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how it should be treated. Basal-cell carcinoma 
of the skin will probably respond to almost any 
treatment. Operations probably give 80 to go 
per cent of cures, and radium will dothe same.'1 
think there is very little difference between 
radium and x-ray. In squamous-cell carcinoma 
the chances of success are much less, and in 
those I feel that we need the combination of 
radium and x-ray, because of the danger of 
metastasis. The neighboring glands, certainly 
in every case of squamous-cell carcinoma, 
should be rayed. 

I noted in Dr. Quigley’s paper, in speaking of 
cancer of the lip, he said nothing of radiation of 
the glands of the neck. I would like to know 
whether he carries this plan out, or whether he 
simply treats the local growth. It has been our 
custom, in these cases, to give the glands of the 
neck a deep x-ray radiation along with the 
radium radiation of the primary growth. 

In melano-epithelioma the results are not so 
satisfactory, although Dr. Quigley reports 
several very good results. In reporting the case 
involving the eye alongside of the iris, he 
reminded me of a case I had some ten years ago. 
The case had been operated upon and a micro- 
scopic examination made, and the growth 
returned. It was reported melanosarcoma. The 
patient was referred to me by the surgeon who 
operated, | treated the growth with x-ray, and 
it cleared up. I have not heard from the patient 
for seven or eight years. 

In cancer of the penis; I have treated 3 cases, 
in one of which there was involvement of the 
glands in the groin and suprapubic region. This 
was a very extensive case of squamous-cell 
carcinoma. I radiated the glands in the groin 
and suprapubic region with deep x-ray therapy, 
as deep as we knew how to give at that time 
(this was seven years ago) using 4 mm. of glass 


and a piece of sole leather, and cross-firing 
from several ports. Then I gave a very heavy 
dose of x-ray to the penis, immediately after 


which I sent the case to the surgeon. The penis 
was amputated and I gave postoperative radia- 
tion for two months. The patient is well today. 
The other cases had similar radiation treatment 
followed by operation and are well after two 
and four years. 

When cancer of the face involves the peri- 
osteum, I have not been very successful with 
x-ray or radium alone, but have found that by 
combining electrocoagulation with radium I 
get very good results. 

A sequestrum will have to be surgically dealt 
with later in these cases, but the final results 
are often very satisfactory. 

Dr. Pancoast. One point in Dr. Quigley’s 
paper which I wish to discuss is the treatment of 
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epitheliomas involving the orbit. He said that 
as a rule they do not get well when the orbit 
is beginning to be involved. I think in such cases 
it is a question of sacrificing the eye or the 
patient. We find in these cases that when the 
eye itself is involved, and there is no chance to 
save it, the sooner it is removed the better, 
for then one has an opportunity to reach the 
point of extension into the orbit. 

Dr. T. C. KENNEDY. 
the lip should be operated upon until radium 
has been thoroughly tried. If radium is used in 
cancer of the lip, by a thorough technician, 
there will be but few cases to go to the surgeon. 

Pre-operative radiation has been advised, 
but if this is given, more than 60 per cent will 
be cured, and very few of the balance will be 
found fit subjects for operation. 

In all cases, the glands should be thoroughly 
radiated. The cosmetic results from radium are 
far superior to those from surgery, which is an 
important consideration. 

Dr. Lain. I do not wish to give a part of 
the paper which I am to present later to the 
section of dermatology of the A.M.A., but | 
wish to discuss this important phase of super- 
ficial epitheliomas of the lip. I fully appreciate 
what the authors have said about the apparent 
ease of curing superficial epitheliomas in certain 
places, but for fear some one inexperienced in 
this line of work may get the impression that 
they are all easy, I think we should stress the 
point that it is necessary to forestall metastasis 
by deep x-ray or a radium pack to the common 
metastatic regions. In my paper I have reported 
97146 per cent cures in group No. 1. Two 
of the failures were due to our early inexperi- 
ence, or lack of treatment of the submental 
and submaxillary glands. I do not think it is 
fair to classify all cases of epithelioma into a 
general group and declare a certain percentage 
of cures and a certain percentage of failures. 
The superficial type of epitheliomata of the lip, 
those not already involving the mucous mem- 
brane, will nearly all get well without raying 
the submental or submaxillary glands; but this 
is not true of any of those that involve the 
mucous membranes, are deeply infiltrated, o 
are adjacent to an abundant lymph drainage. 
You must forestall this class of cases by treat- 
ing thoroughly the regions mentioned, and 


No case of cancer of 
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when you do, you will materially raise 
percentage of cures. 

Dr. Core. I do not know the experience of 
others, but we find that the eyes are rather 
sensitive to both x-rays and radium. I do not 
claim any credit for originating this method of 
treatment, for I noted it in the Annals of 
Ophthalmology. In all cases involving the lids 
we have a little brass ovoid 1 em. thick which 
we first immerse in paraflin, then we cocainize 
the eye, fill the eye cavity with petrolatum 
liquidum, and slip this ovoid in under the lids. 
We can then ray the lids without any irritation 
of the eyeball itself. 1 think this is a point well 
worth remembering. 

Dr. PFAHLER. In these cases of epithelioma 
that have invaded the ear or the nose, I think 
we can get them all well if we do electrocoagula- 
tion. In the case the doctor reported with 
involvement of the cartilage of the ear, I think 


your 


if he would add electrocoagulation he would 
cure it. In the pigmented melanoma, I have 


never seen a case so treated that has recurred, 
or become malignant. 

Dr. QuicLtey (closing discussion). First, 
in regard to glands in lip cases: When I started 
in with this work nine years ago we did not 
know as much about it as we do today, so we 
did not ray the glands. I have been raying 
glands for a couple of years, and believe it is 
the right thing to do. I think we will get a better 
percentage of cures when we do this thoroughly 
and routinely. 

In regard to melanomata and the metastasis 
in these melanotic growths: The latter are 
exceedingly widespread, they occur by way of 
the lymph-vessels and blood-vessels both, and 
they occur early. So I believe it has come to be 
quite commonly accepted that no cases of mela- 
nomata are cured. It is a question of destroying 
them while they are still local. Some of them 
do grow quite large before any metastasis 
takes place. Some metastasize early and grow 
rapidly. The thing that causes the pigmented 
mole to grow a while before changing into a 
malignant growth is usually some irritation, 
something which is operating to produce metas- 
tasis, and in most cases we get metastasis. 


But if we can get the malignant mole before 
metastasis has taken place, we can cure the 
patient. 


THE TECHNIQUE OF THE TREATMENT OF CARCINOMA 
OF THE CERVIX UTERI WITH A COMBINATION 
OF X-RAYS AND RADIUM RAYS* 


BY 


CHICAGO, 


success of the radiological treat- 
ment of the deeply located cervical 
carcinomata depends on the solution of the 
problem: Is it possible to send into the 
interior of the true pelvis a dose of rays 
which is lethal to carcinoma tissue, yet 
will not cause permanent injuries to the 
healthy tissues and organs lying within 
the paths of the rays? The organs are the 
bladder, the rectum and the intestines. 


The problem may be solved by 
determining: 

1. The intensities of the x-rays and 
gamma rays of radium for the various 
distances. Thereby we are enabled to 


obtain the intensities of x-rays and gamma 
rays and, by a summation of these, the 
combined intensities at all points within 
the area of the body traversed by the rays. 

2. A unit of dose which is based on a 
biological reaction. It is composed of the 
intensity and the time duration of the 
application of the rays. 

3. A lethal carcinoma dose expressed in 
value of the biological unit of dose. 

4. A technique of treatment based on 
the intensity of the rays, the biological 
unit of the radiation dose, and the lethal 
carcinoma dose. 

1. Tbe Determination of Ray Intensities. 
The intensities of x-rays are determined by 
the ionization method. We use the follow- 
ing factors for the production of the x-rays: 
A crest kilovoltage of 200 measured at the 
tube terminals with a sphere-gap of 12.5 
cm. balls; a focus skin distance of 50 cm.; 
a filter of 1.0 mm. Cu. plus 1.0 mm. AL; 
a field of 20 to 30 cm. square; a milliamper- 
age of 5 and a large Coolidge treatment 
tube. The ionization chamber ts placed on 
the surface of a water, paraflin or balsam- 
wood phantom, so that one-half of the 
chamber is immersed in the phantom. The 
time is taken within which the ionization 
of the air in the chamber by the rays causes 
a discharge of the charged electrometer. 
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The ionization chamber is next placed at a 
depth of 10 cm. from the surface. The time 
is again ascertained within which the 
electrometer is discharged. 

The intensity at the surface is expressed 
in the time consumed to discharge the 
electroscope, i.e., Ig is 14.2”; and the 
intensity at 10 cm. deep in the same way, 
1.e., Io is 29.6”. If we place I arbitrarily 
14.2 
48 per cent. The logarithmic graph of 
these x-rays which are practically homo- 
geneous is a straight line. Hence, if we 
know the logarithmic values of two points 
of the straight, we know the values at any 
point. The logarithm of 100 is 2.0, and 
that of 48 is 1.68. The logarithmic values 
are entered on coordinates. The abscissae 
present centimeters and the ordinates the 
logarithmic values to the right and the 
per cent values of the intensities to the left. 
A line is drawn from 2.0 through 1.68. The 
natural numbers are read off at each centi- 
meter. They represent the per cent of the 
intensity at each centimeter. We are now 
able to construct the absorption graph seen 
in II, Figure 1. 

The intensities of gamma rays of radium 
are also obtained with the _ ionization 
method. We employ a chamber of the 
capacity of 0.5 c.c. and a gold-leaf electro- 
scope. The conductors are constructed of 
brass tubing and a copper wire insulated 
with c.p. powdered sulphur and amber 
supports at the ends. 

The quality of gamma rays depends on 
these factors: The amount of radium, the 
size and form of the capsules, the filters, the 
distance and whether the radium is applied 
to the surface of the skin, i.e., superficially, 
or within the tumor, Le., intratumorally. 
In cervical carcinomata the insertions are 
intrauterine; hence we will only consider 
the intensities applied intratumorally. We 
placed two radium capsules each of 25 mg. 


at 100 per cent then Ij 


2-10, 1922. 


219 


220 The Treatment of Carcinoma of the Cervix Uteri 


element in a brass filter of 1.5 mm. arranged duration of the application. The quality 
as seen in Figure 3. The intensities are of the gamma rays is also known by 
determined for each centimeter in the observing the factors given before and 
directions a, b and c, and corrected by the the quantity of the gamma rays by the 


undesired radiation. time duration of the “application, usually 
We then plotted the graphs of intensities expressed in milligram element hours. 
seen in Figure 2. From these we constructed It is self-evident that various thera- 


the isodoses or equal intensity curves seen peutists will obtain the erythema skin 
in Figure 3 by simply placing the distances dose (E.S.D.) within variable time 
measured in the irene a, b and c at durations of applications, even though 
100, 60, 40, 20, 10, 5 and 2.5 per centona the quality of the rays be the same. 
plane.' We then had patterns made from Red is red. One might consider a light 
each one of these equal intensity curves. red a complete reaction, another one 
If we draw a median longitudinal section a deep red followed by desquamation 
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Fic. 1. By means of these graphs the per cent values of x-ray intensities may be read off for each centimeter. 


in natural size from measurements taken of of the superficial layers of the skin. 
the patient, and enter thereon the x-ray Again, one transformer may give a 
beams and their intensities and the equal full erythema skin dose within a shorter 
intensity curves of radium, we know the time than another. To eliminate such 
intensities of either one and the combined discrepancies it becomes necessary to 
intensities at any place within the pelvis? employ standardized measuring instru- 
(Figs. 4 and 5). ments. With the iontoquantimeter we 

2. The Biologic Unit of Dose. If x-rays can determine the time duration of an 
or gamma rays are applied to the human application of rays to obtain a definite 
skin and the skin surface exhibits an _ biological effect. Our instrument indicates 
erythema after fourteen to twenty-eight an Io from the x-rays in 14.2” using 


days, we have given anerythema skindose. the factors enumerated before. If we 


Using the same quality and quantity of change any one of the factors we obtain 
radiations, we can reproduce the erythema different values for Ip. If the value of 
skin dose at will. The quality of x-rays Io is multiplied with the factor 6.32, 
is determined by the factors enumerated we obtain a number indicating the numbe: 


above, and the quantity by the time of minutes the patient must be exposed 
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to obtain a skin dose. Multiplying 14.2 
with the factor 6.32 we obtain go. We 
use 5 ma., hence the milliampere minutes 
amount to 450. This value gives the full 
100 per cent erythema skin dose. 
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A celluloid box 6 cm. square and 6 cm. 
high was filled with water. The radium 
carrier was kept at a distance of 1 cm. 
between the bottom and the outside 
of the filter. This corresponds to the 
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Fic. 2. 
The E.S.D. of the gamma rays of isodose 60. The time duration of applica- 


the two radium capsules filtered with 
1.4 mm. brass and placed as seen in 
Figure 3 has been determined as follows: 


tion to obtain a 100 per cent E.S.D. was 
twenty-four hours, or 1,200 mg. el. hrs. 
From these values the following too per 
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cent E.S.D. may be calculated for each one 
of the isodoses: 


Isodose 100.0 100 per cent E.S.D. 
Isodose 60.0 100 per cent E.S.D. 
Isodose 40.0 100 per cent E.S.D. 
Isodose 20.0 100 per cent E.S.D. 
Isodose 10.0 100 per cent E.S.D. 
Isodose 45.0 100 per cent E.S.D. 
Isodose 2.5 100 per cent E.S.D. 


Knowing the E.S.D. 


in values of time 


duration of application or mg. el. hrs. 
for one of the isodoses, we can calculate 
the same factors for all the _ isodoses. 


If we apply a 100 per cent E.S.D. 
to one of the isodoses, we can also calculate 
the intensities applied within the same 
time to all the other isodoses. Let us 
assume that we applied the radium for 
thirty-six hours, 1.e., we have given a full 
E.S.D. to isodose 40. Hence 
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give a 130 per cent E.S.D. The result will be 


a blistering of the surrounding skin. Six to 
14 hrs. 24 min.— 712 mg. el. hrs. 
24 hrs. — 1,200 mg. el. hrs. 
36 hrs. — 1,800 mg. el. hrs. 
72 hrs. — 3,600 mg. el. hrs. 
144 hrs. — 7,200 mg. el. hrs. 
288 hrs. -14,400 mg. el. hrs. 
576 hrs. —28,800 mg. el. hrs. 

eight weeks later the cancer has dis- 


appeared and the skin is regenerated. 
whitish discoloration and telangiectases are 
the sole evidences of the more intensive 
radiation. However, if about a 200 per 
cent E.S.D. is applied, the cancer will 
become replaced by a radiation ulcer which 
may heal under proper treatment or resist 
all forms of treatment. If the ulcer persists 
it must be excised and covered with a 
pedicled flap of skin.‘ 


Isodose 40.0 = application 36 hrs. = 1,800 mg. el. hrs. = 100.00 per cent E.S.D. 
Isodose 60.0 = application 36 hrs. = 1,800 mg. el. hrs. = 150.00 per cent E.S.D. 
Isodose 100.0 = application 36 hrs. = 1,800 mg. el. hrs. = 250.00 per cent E.S.D. 
Isodose 20.0 = application 36 hrs. = 1,800 mg. el. hrs. = 450.00 per cent E.S.D. 
Isodose 10.0 = application 36 hrs. = 1,800 mg. el. hrs. = 25.00 per cent E.S.D. 
Isodose 4.0 = application 36 hrs. = 1,800 mg. el. hrs. = 12.5 per cent E.S.D. 
Isodose 2.5 = application 36 hrs. = 1,800 mg. el. hrs. = 6.25 per cent E.S.D. 
Or we may intend to apply a 25 per Applying the E.S.D. to mouth carcino- 


cent E.S.D. at isodose 60. We obtain 
this intensity within six hours, i.e., 300 
mg. el. hrs., as 100 per cent are obtained 
in twenty-four hours or 1,200 mg. el. hrs. The 
intensities obtained at the other isodoses 
with the 50 mg. ra. le. within the 


same 
time are: 
At 60.025.0 percent E.S.D. within 6 hrs. or 300 mg. el. hrs. 
At 100.0 41.65 percent E.S.D. within 6 hrs. or 300 mg. el. hrs 
At 40.016.66 percent E.S.D. within 6 hrs. or 300 mg. el. hrs 
At 20.0 8.33 percent E.S.D. within 6 hrs. or 300 mg. el. hrs 
At 10.0 4.16 percent E.S.D. within 6 hrs. or 300 mg. el. hrs. 
At 5.0 2.8 percent E.S.D. within 6 hrs. or 300 mg. el. hrs 
At 2.5 1.4 percent E.S.D. within 6 hrs. or 300 mg. el. hrs. 


Friedrich has obtained different values 
for the E.S.D.* They are: 


100.0— 1,000 mg. el. hrs., or 20 hours 
At 60.0— 1,633 mg. el. hrs., or 35 hours 
At 40.0— 2,500 mg. el. hrs., or 50 hours 
At 20.0— 54,000 mg. el. hrs., or 100 hours 
At 10.0—10,000 mg. el. hrs., or 200 hours 
At 4.0—20,000 mg. el. hrs., or 400 hours 
At 2.5—40,000 mg. el. hrs., or 800 hours 


3. The Carcinoma Dose. An application 
of an E.S.D. of gamma raysor x-rays toa skin 
cancer will cause the tumor to disappear, i in 
the majority of cases. The healing 1s com- 
pleted within three to six weeks. The skin 
assumes a normal condition. We can safely 


mata, the buccal mucosa, 


as the tongue, 


ig. 3. 
Intensity Curves of RadiumPlement tn Waler 


Fic. 3. Patterns made of these equal intensity curves 
may be drawn in transverse or longitudinal sections 
of the pelvic organs. Thus we know the correct 
intensities of the gamma rays through the pelvis. 


the pharynx, the following result will be 
observed: The carcinoma apparently 
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Fic. 4. The x-ray -ntensities and the equal intensity curves of radium on a transverse section. 
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Fic. 5. The summation of the combined x-ray and radium dose on a median longitudinal section. 
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recedes completely; however, recurrences 
are frequent. This is probably due to the 
fact that these regions are subjected to the 
normal functions of the body. This causa- 
tive irritation soon excites a recurrence. 
Hence it is advisable to remove such carcino- 
mata with surgical coagulation following 
radiation treatment, if we wish to obtain 
permanent results. If the glands of the 
neck and jaws are subjected to such inten- 
sive radiations, the secretions of important 
glands are destroyed, due to the destruction 
of these organs. They are chiefly the 
pituitary, parotid, submaxillary, sublin- 
gual, thyroid and parathyroid glands. 
The patient, after an apparent recovery, 
begins to fail in health. Not a sign of the 
former carcinoma may be present. Yet the 
patient succumbs to a progressive emacia- 
tion. The balance of the endocrinal system 
has been disturbed, and the patient can- 
not live.® 

We may apply a full dose to a chest can- 
cer. The patient may exhibit signs of a 
radiation toxemia; the blood changes also 
may be pronounced. Yet the intensity of 
these reactions is seldom dangerous to life. 
If we give radiation treatment to the 
abdominal cavity, important glandular 
structures are traumatized, such as the 
adrenals and the pancreas. We should 
always attempt to protect one of the 
adrenals by superimposing a sheet of lead 


over one of the renal areas, especially if 


we treat a pyloric carcinoma. This is 
accomplished by tilting the patient towards 
the left. We then can avoid the right 
adrenal gland. Toxemia, vomiting and 
diarrhea, also, are pronounced. They result 
from the direct action of the rays on the 
gastrointestinal tract and the indirect 
action of the rays producing toxic sub- 
stances liberated by the action of the rays 
on the cells. The latter are a gastrointes- 
tinal poison. Weeks pass by before the 
patient regains a tolerable state of health. 
During this period he cannot activate the 
defensive forces necessary to increase the 
avidity of the normal cells, thus enabling 
the latter to absorb the degenerating car- 
cinomatous neoplasm. The stomach and 
intestines are also subjected to the same 
causative irritations, i.e., the normal 
physiological functions, unless we can 
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exclude the diseased part from the gastro- 
intestinal tract by surgical intervention, 
as gastrojejunostomy, enteroenterostomy, 
colostomy, etc. The conditions in the 
urinary tract are identical with those in 
the gastrointestinal tract. The changes in 
the blood also might be very severe, but 
could be overcome by transfusions of whole 
blood. 

These detrimental factors are not found 
in uterine carcinomata. Important ductless 
glands are not located within the radiation 
fields, except the ovaries. The uterus is 
destroyed, ovulation and sexual activity, 
i.e., the physiological functions cease. 
The fields of radiation must be just large 
enough to cover the small pelvis, thus to 
reduce the injuries to the blood stream 
and intestinal mucosa. Still we observe 
toxemia and leukopenia, at times of an 
alarming degree. On the whole, however, 
the patient recovers and progresses to 
perfect health.® 

These facts are stated to impress you 
with the importance of practicing an exact 
dosation. When applying the roentgen 
rays, the field must be just large enough to 
cover the diseased area. The rays are 
dangerous, and we must not employ them 
promiscuously. We should not apply more 
than 450 to 600 ma. min. of a 200 kv. 
radiation, or radium above an erythema 
skin dose beyond the isodose 40, and much 
smaller amounts, if x-rays and gamma rays 
are being used in combination. The car- 
cinoma should be destroyed with the 
smallest lethal dose that will do the work. 
By the combined use of x-rays and gamma 
rays we are able to reduce the time of 
application of either agent. The systemic 
intoxication, the injuries to healthy tissues 
and organs and the destruction of blood 
corpuscles are kept at a minimum. A 
simple calculation will demonstrate that 
we would have to increase the milliam- 
pere minutes of x-rays up to 100 per cent 
to obtain a 130 per cent E.S.D. at the 
cervix. We must use from 750 to goo ma. 
minutes over each field, i.e., the anterior 
and the posterior field. The technique of the 
combined radiations, therefore, reduces the 
time of x-ray exposure at least 50 per cent. 

The greatest danger from radium is its 
local destructive effect. This absolutely 


The 


prohibits exposures that could destroy 
carcinoma tissue beyond a radius of 2.5 
cm. Again the time uate of the applica- 
tion of radium can be kept within safe 
limits by the technique of the combined 
radiation. 

It therefore, 
x-ray so to obtain a 120 to 130 


per cent 
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of the tumor. We must concede that the 
basal-celled epithelial cancer reacts more 
rapidly to radiations than the hornifying 
epithelioma, the cylindrical epithelial cell 
erowth or the adenocarcinoma. The medul- 
lary carcinoma responds much sooner to 


is Our custom to apply the 


scirrhus 


radiations than the type. The 
almost 


former is composed totally of 


so3 

| 23 & / 

Fic. 6. The application of the problem 

E.S.D. on the skin over each one of the 
two ports of entry and_ supply the 


deficiency within the region of the uterus 
by such a gamma ray dose that a homeo- 
geneity of 110 to 130 per cent E.S.D. is 
obtained within the area radiated, though 
the uterus might receive a much higher 
dose with impunity. 

In the preceding paragraphs | have not 
referred to the variations in radiosensi- 
bility of carcinomata which are dependent 
on the epithelial-cell type and the abun- 
dance of the connection tissue frame-work 


in actual practice. 


The uterus is in anteversion. 
embryonal cells, and the latter exhibits a 


varying proportion of adult differentiated 
tissue. 


However, a lethal carcinoma radiation 
dose exists which will cause degeneration 
and recession of the cancer in the greater ma- 
jority of cases subjected to this treatment. 

4. The Techinque. The ~— is con- 
tained within the true bony pelvis. The 
widest extent of the carcinoma may be 
assumed to be confined to this space. If 
the inferior and superior lumbar lymph- 
nodes are involved, the cancer disease has 
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become generalized. Such a case is hopeless. 
The axis of the uterus corresponds, in most 
instances, to the axis of the true bony 
pelvis. The cervix lies in a straight line 
drawn vertically through the superior ramus 
of the symphysis pubis and posteriorly 
through the sacrococcygeal synchondrosis. 
The axes of the x-ray beams should 
lie within this line. We determine the 


measure the anteroposterior diameter 
and the depth of the cervix. The length 
and inclination of the uterus are deter- 
mined by flexible uterine probe. 
The results of these measurements ar« 
plotted on centimeter paper (see Fig. 6). 
We enter in column 1, the centimeters; in 
column 2, the x-ray intensities given 
through the anterior field for each centi- 
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Fic. 7. Another example. However, the uterus is in retroversion. 


anteroposterior diameter of the pelvis 
of the patient. It varies from 15 to 
26 cm. Values lower or higher than 
these are the exception. About 60 per cent 
of women have anteroposterior diameters 
of 18 to 21 cm. We also locate the position 
of the cervix by measuring its distances 
from the anterior abdominal wall and the 
perineum. The former distance is mostly 
two-thirds of the total anteroposterior 
diameter. We use a modified pelvimeter 


meter by means of graph II in Figure 1; 

in column 3, the x-ray intensities give 
through the posterior field; and in columr 

4, the sum of x-ray intensities obtained : 
each centimeter with both beams. 

We then draw the radium capsule in an 
exact position in the uterine canal and by | 
means of the patterns of the equal inten- 
sity curves we enter the isodoses. The 
posterior bladder wall and anterior recta! 
wall are then indicated by the stars at 


| 
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a and b. The loops of intestines are marked 
c, c', and c*; a and b are usually 2.5 cm. 
distant from the cervical canal, if the 
bladder and rectum are empty. If the 
bladder and rectum are distended, they are 
forced closer to the cervical canal. 
must be avoided. 
kept empty by the use of a 
catheter and the rectum by 
and enemas and a liquid diet. 
The posterior bladder wall and the 
anterior rectal wall are the locations mostly 
and irreparably traumatized by tnjudicious 
radiations. The maximum dose that the 
vesical and rectal mucosae will bear with- 


out permanent injuries Is 130 per cent of an 


| his 
Hence the bladder is 
retention 
castor-oll 


E.S.D. We therefore must attain a dose of 


130 per cent or less at points a and b. The 
dose should not exceed this limit, under 
any conditions. Overdosation causes stric- 
ture of the rectum and contraction of the 
bladder, resulting in and rectal 
tenesmus, and frequently, in rectal stric- 
ture and bladder contraction. If the dose 
has been too large, necrosis occurs with the 
formation of 


vesical 


vesico- recto-vaginal 


fistulae. Such results cloud the success of 


radiation therapy. The patient, though 
relieved of the cancer disease, has exchanged 


her primary invalidism for another one of 


at least the same intolerability. 


The x-ray dose at a is 76 per cent 
of an E.S.D. and at b, 82.5 per cent. 
The additional intensity of radium to 


bring the dose to 130 IS, therefore, 50 
per cent. Points a and b lie about midway 
between isodoses 40 and 20 at about the 
isodose 30. If we apply a 100 per cent 
E.S.D. dose with gamma rays at isodose 60, 
we obtain a 50 per cent E.S.D. at isodose 
30. It means that we must insert the 
radium for twenty-four hours. The doses 
obtained at the other 
follows: 


isodc ses are as 
3 


At isodose 60° 

el. hrs. 
At isodo ) 
At isodose 4: 
At isodose 3¢ 
At isodose 3 
At isodose 10.0 a dose of 
At isodose 5.0a dose of Ss 
At isodose 2.5ad 


10¢ 


The combined doses at each centimeter 
are entered in the columns to the right 


in Figure 6, demonstrating that with 
a combined use of radium and x-rays 
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a radiation dose can be administered 
destructive to the uterus and the car- 


cinoma without injury to the neighboring 
healthy organs and tissues. The doses 
beyond a and b anteriorly as well as 
laterally, are always smaller than the 
doses at these points. 

Let us consider another case of cervi- 
cal carcinoma in which the uterus lies 
in retroflexion. The bladder is now forced 
closely on the vaginal portion of the cervix; 
the fundus compresses the rectum pos- 
teriorly; the intestines lie upon the an- 
terior surface of the uterus. We force 
the bladder and rectum away from the 
cervix by distending the anterior and pos- 
terior vaginal fornices with gauze pads. 
The small bowels are so close to the radium 
capsule (about 2 cm., Le., the thickness 
of the anterior uterine wall) that they 
probably will receive too large a dose. 
However, even if a_ perforation should 
result, the peritoneal adhesions will pro- 
tect the patient. The liquid chyle has 
no difficulty to pass the bowel, should 
it become constricted. The solution of 
such a problem is seen in Figure 7 

SUMMARY 

1. The methods for the determination 
of the intensities of :-x-rays and gamma 
rays have been described. 

2. A definition 


of the biological unit 
of the radiation dose has been given. 


It is designated as a 100 per cent E.S.D. 
This dose is measured with an_ionto- 
quantimeter, that is, standardized. The 
same dose, therefore, may be reproduced 
for all qualities of rays. 

3. The lethal carcinoma dose has been 
determined. It is, on an average, from 
110 to 130 per cent of an E.S.D. 

4. A technique has been developed, 
based on these investigations, which en- 
ables anyone to solve the problem of the 
successful treatment of cervical carcino- 
mata with the combined use of x-rays 
and gamma rays of radium. 
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DISCUSSION 


Dr. Ernst. I think it has been a privilege 
to listen to the paper of Dr. Schmitz and also 
to read over many of the papers, especially 
the one by Dr. Opitz of Berlin. 

In looking over the conclusions it does seem, 
with some exceptions, that perhaps the best we 
can say for the present time is that the more 
intensive present methods of radiation with the 


more homogeneous rays do give us better 
results, but having reached this conclusion it 


seems that our troubles have just begun. 

Dr. Schmitz’ work is certainly commend: ible 
from the viewpoint that it tries to give more 
exactly the dose we ought to give to protect 
those structures which perhi ups need protection. 
I firmly believe that it is a question of keeping 
our dose within the range of the minimum and 
maximum. 

I have a few little extracts here from Dr. O 
which I think are worth while considering. 
He makes the following definite statements: 
He speaks of the retrogression of cancer as not 
being due solely to immediate action of the 
rays. He further states as to the question of 
cancer dose that there Is, according to S & R, 
at the present time no curative or definite dose 
such as 90 or 100 per cent erythema. However, 
he states that in the majority of cases of 
mammary and uterine cancer retrogression may 
be expected from administration of such a dose. 
He likewise presents another interesting obser- 
vation with reference to the principle of ra- 
diotherapy in cancer of the breast and uterine 
conditions, and refers to a large series of treat- 
ment cases showing cure of five or more years 
and manifested only by slight erythema on the 
skin. He examined all of those cases and 
noted the results, and then examined cases in 
which there was marked erythema, and the 
condition of these cases was considerably more 
pronounced. He is very emphatic in the state- 
ment that an overdose should be considered 
dangerous as it weakens the local cells which 
are the defensive forces of the body. 


Now as to the question of the amount of 


radiation at one time; O—— prefers giving 
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frequent radiation from six to eight weeks 


with doses slightly less than the maximum 


cancer dose. With this method of divided 
doses many of us do not altogether agree, 


although I feel there must be some merit in such 
a technique. 

In about 25 per cent of the cases we have 
been treating in the past ten months, by force 
of necessity we had adopted such a course and 
I was surprised at the rather marked improve- 
ment over the single doses which we would 
like to give and think ideal; but that question 
of the amount of radiation and the question of 
staying within the limits of the maximum 
and minimum radiation ts certainly something 
we must consider carefully. 

The value of both the radium and the x-ray 
together with the anatomical situation of pelvic 
conditions is certainly of importance to all 
us. However, any method or methods adopted 
certainly should be adjusted to the conditions 
of the individual case, and we should make 
every effort to keep within the boundary of th« 
minimum and maximum dose. 

Dr. Martin. I would like to ask about this 
135 per cent dose that Dr. Schmitz spoke of as 
being safe for the intestine. I would like him to 
tell us definitely how he knows positively that 
135 per cent ts safe for the human intestine. | 
do not feel it suflicient to measure dosage with 
the iontoquantimeter and make a_ definite 
decision on the biological reaction therefrom. 

Dr. CHAMBERLAIN. If Dr. Schmitz thinks 
it worth while he might say something about 
idiosyncrasies. We heard a great deal about 
this and as measuring devices and methods 
became more accurate we heard less and less 


about idiosyncrasies. Lately we have been 
hearing more about it again and it seems 


to some of us that as the measuring methods 
again catch up with the apparatus that we will 
hear less of idiosyncrasies,—at least as regards 
very marked or important degrees of variation 
in susceptibility. 

Dr. Scumitz (closing). We have treated 
about 300 cases with the new therapy and 
about 50 with the old. From clinical exper- 
ience we know what happens. In examining our 
patients we invariably make a bladder and 
proctoscopic examination; so we know exactly 
the condition of the organs before and after 
radiation. With our present methods we have 
never seen permanent secondary effects in the 
small intestine. However, I do not think that 
would hold good. I can only say that with this 
new method we have had only one result. 
Patient died three days after radiation directly 
from the effects of the radiation. I used very 


poor judgment in giving one full dose anteriorly, 
1 large amount ol 


causing a degeneration of : 


A New 


tissue which killed the patient 
due to intestinal disturbance. 
The question arose. How did I determine the 
135 per cent erythema skin dose? If you multi- 
ply the seconds which are necessary for dosage 
of certain ?? of x-ray by 35 per 
the erythema skin dose. F 
skin dose will kill cancer. 


but it was not 


cent you get 
says gO per cent 
Che ratio between the 


G and | dose is five to ten. My 
skin dose is actually three times larger than 
G and twice as large as F .G , with 


this technique, gives three se ries of treatments 
six weeks apart. At each time he 
same fields. We only 


radiates the 


vive one series of treat- 


A NEW 


BY I 


AWRENCE A. 


LEVELAND, 


YECENT changes in the provisions of 

\ many policies covering the loss of 
radium make it desirable to know definitely 
what house officer or what nurse Is respon- 
sible for the radium during the different 
portions of the entire time consumed by one 
treatment. To aid in obtaining and record- 
ing this data the following chart has 
devised. 

In the first column the time Is recorded 
in hours and minutes. In the second column 
the oper: ator writes the name of each nurse 
opposite the time she is to be in charge of 

the patient. In the third column the nurse 
is to sign her name when she receives the 
radium or assumes charge of the patient. 
This plan provides a written receipt for 
the radium from the time it is applied to 
the patient until it is removed and placed 
in the hospital safe. 

If the patient is in a ward, and not in 
charge of a special nurse, the use of this 
chart shows definitely what nurse is 
responsible for the patient and the radium 
at any given time. 


been 


Radium Chart 
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ments and never repeat a treatment, and we are 
sure this no perm to the 
skin. 

In regard to idiosyncrasies,—if you treat a 
case of smallpox you know it takes a definite 
amount of units of antitoxin to do the job and 
that is the average dose for a patient, and yet 
you will find where you will have to 
increase the dose and others where you must 
make it smaller. It is the same with x-rays. 
By experimental work you determine your 
patient’s needs. Some patients might receive 
too much, but finally the patient has cancer and 
there is very little lost. 


does anent injury 


CaSes 


RADIUM CHART 
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RADIUM CHART 
Mhs. at Hospital. 
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BOWING, 


BY HARRY H. M.D., 


AND 


CANCER OF 


FRANK W. ANDERSON, M.D. 


Section on Radium and Roentgen-Ray Therapy, Mayo Clinic 


ROCHESTER, 


WAS asked by the Program Committee 

of this Association to present a paper 
on the end-results of treatment by radia- 
tion of cancer of the rectum. After 
considering the matter, I decided that statis- 
tical data of value could not be obtained 
in so short a time. Moreover, the topic 
was being investigated in the Clinic from 
the surgical standpoint. I decided, there- 
fore, to confine my discussion chiefly 
to a description of the technique as it Is 
used in the Mayo Clinic. 

Da Costa, before a recent meeting of the 
American College of Surgeons, said that 
in his experience, radium relieved pain, 
and that in certain cases in which the 
growth seemed hopeless, it did give hope. 
He expressed the belief that radium, used 
with the knife, with sound clinical judg- 
ment, could be recommended as a valuable 
adjunct, but that a physician who uses 
radium for all cases is as much a menace to 
the public as the physician who uses 
pene so or the roentgen rays for all 
diseases. 

Recently, W. J. Mayo mentioned that 
he is favorably impressed with the results 
of a combination of surgery and radiation 
in the therapeutic management of rectal 
carcinoma. He recalled several inoperable 
cases which became operable following 
radium exposures, and deplored the fact 
that many physicians are giving radium 
treatments with little or no experience, 
and in many instances with insufficient 
radium. 

Hayward Pinch expresses the opinion 
held by all competent radiologists 
follows: 

“It is to be regretted that within the 
past twelve months statements have been 
published in the lay press to the effect 


as 


that radium is a failure, and_ these 
appear to have originated in the pro- 
nouncements of some well-meaning but 


ill-informed practitioners concerning a sub- 
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ject of which they possess but very little 
personal experience. As these statements 
are not infrequently alluded to by patients 
and their friends, it is obvious that con- 
siderable harm has been done by thei 
dissemination, and it therefore appears 
desirable strongly to controvert the asser- 
tion. Radium is not a failure when used 
intelligently and scientifically, and applied 
to the treatment of those conditions which 
experience has shown are amenable to its 
action. No honest worker claims, or has 
ever attempted to claim, that or ong is to 
be regarded as a panacea, or as a cure for 
malignant disease, and many years must 
elapse and much more research and clini- 
cal work be done, before it will be justi- 
fiable to use the word ‘cure’ even in 
selected cases of malignant trouble. It is 
best, therefore, to speak only of ‘arrest of 
the disease,’ and this can be truthfully 
affirmed in very many instances. Patients 
whose lives would have speedily termi- 
nated, and who would have suffered much 
intense agony, have been enabled by 
radium treatment to live for many years 
in comparative comfort after all the known 
resources of medicine and surgery had 
been exhausted. That in radium we possess 
an addition to our armamentarium ol 
great value, is a fact which cannot be 
challenged, and it is distressing to think 
that a rash and ill-advised statement, by 
its wide publicity, should have deprived 
many patients of fresh hope and possible 
benefit.” 

Levine has said, “Surgery, while meet- 
ing with some degree of success, has not 
solved the cancer problem. A comparative 
analysis of vital statistics and cancer 
statistics shows that in the hands ol 
different surgeons, the highest percentage 
of all cancer cases of a community which 
can be cured by surgical treatment Is 145.25 
per cent, and the lowest 4.15 per cent, or, 
in all probability, less than 10 per cent. 
Mo., May 22-23, 1922. 
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Radium, when properly applied, will 
bring about a definite inhibitory and 
destructive effect in the majority of rectal 
neoplasms. There is an 
evidence available to prove it to be a 
valuable adjunct when added to our 
present surgical procedures to combat rec- 
tal cancer, and that, in selected cases, it 
should be used as a pre-operative and 
postoperatiy e measure. 


The impossible is usually expected of 


The 


e beyond the 


radiation therapy. 


majority of pa- 
tients al 


aid of surgery or any 


recognized method of treatment. Many 
cannot be treated’ intensively. The 
majority of patients, three and five years 


ago, received inadequate 
plied treatment, when compared to our 
present methods. These factors make 
statistical study practically valueless. 
The day is not far distant when cases 
will be classified as favorable or 
able for radiation therapy. The lesion may 
be grouped as one responding to radiation, 
but its location, extent and special charac- 
teristics will not permit of thorough treat- 
ment. The chief element of defeat is the 
lack of sufficient exposure of the tumor. 
More than cases in the Mayo 
Clinic have been treated. The majority 
were inoperable and only a_ reasonable 
amount of placebo treatment was given. 
Many of the treatments were postopera- 
tive and prophylactic. Some of the 
were recurring following radical surgical 
procedures. Twenty or more patients 
received pre-operative radium exposures. 
One or more, 
decided in 


and pr ly ap- 


untavor- 


300 


Cases 


whose cases were operable, 
favor of radium. In about 6 
inoperable cases a radical posterior resec- 
tion was performed after radiation therapy. 
No added surgical difficulties are recorded. 
A few patients stand out as_ receiving 
suflicient treatment to arrest the process. 

McVay, in a study of 100 patients 
operated on in the Mayo Clinic for cancer 
of the rectum, made 
follows: 

“The anorectal lymph-glands are four 
to eight in number and are situated on the 
posterior and lateral walls of the 


observations as 


rectum. 
The size of the growth in the rectum 
cannot be relied on as an accurate index 


to the probable lymphatic involvement. 
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Without lymphatic involvement there Is a 
tendency of the growth to expand into the 
lumen of the bowel. The growths with 
lymphatic involvement tend to 
spread by direct extension, and are slow 
growing. Carcinomas of the rectum, with 
extensive glandular involvement, tend to 
metastasize through the lymph stream 
early. Occasionally metastasis may take 
place by emboli breaking off into the 
portal vein. Rectal carcinoma is the most 
common form of intestinal growth, and 
represents 5 per cent of all cancers of the 


some 


body. It is more common in men than in 
women. 
‘Metastatic involvement of the glands 


can only be definitely determined by 


systematic microscopic study of all the 
regional Iymph-nodes. The size of the 


node is not an efficient means of determin- 
ing whether or not there is metastatic 
involvement. This is particularly true if 
the amount of involvement is small or if 
the process is early.” 

Most cancers of the rectum are adeno- 
carcinomas; the growth may be: (1) 
Bulky with partial or complete involve- 
ment of the walls of the rectum; (2) 
tabular with partial or complete involve- 
ment of the walls; (3) smooth, annular, 
and contracting with nearly complete 
obstruction; (4) multiple, occurring as 
polyposis. Each group presents difficulties 
for the radiologist. Each patient must 
receive individual treatment with appli- 
cators adapted to fit the requirements of 
intensive therapy. The cases can readily 
be classified into three groups: 

I. Operable Cases. A digital, and in 
some instances, a proctoscopic examination, 
made the diagnosis. Exploration of the ab- 
domen showed an operable growth in the 
rectum with no gross distant metastasis. 
A left rectus colostomy was made, and, a 
few days later, radical posterior resection 
was performed. As soon as surgical con- 
valescence permitted, the deep end of the 
distal colostomy loop and the posterior 
resected area were treated with filtered 
radiation. Twenty-two patients received 


radium before resection; that is, two to 


three applications at intervals of two or 
At the end of two weeks follow- 
ing the first application, the resection was 


three days. 
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performed. One patient refused operation. 
Bare glass tubes were buried in the growth. 
A few other patients, on account of some 
contraindication to a general anesthetic or 


too great operative risk, received only 
radium treatments. 
Il. Inoperable Cases. The diagnosis 


was determined by either digital or procto- 
scopic examination, and in_ borderline 
cases, an exploration was made. A few 
oper rable cases, on exploration, revealed 
distant metastasis, or a second growth 
high in the rectosigmoidal area. The most 
outstanding subdivisions of this group are 
the few cases in which sufficient reduction 
of the tumor was obtained by radiation 
to warrant posterior resection. In some, a 
thorough microscopic search of the struc- 
tures removed did not disclose cancerous 
tissue. | found 3 similar cases reported 
in the literature. 

The first reported case of excision for 
cancer of the rectum following radium 
treatment was observed by Symonds in 
1914. The patient, a man, aged seventy- 
three years, had an annular growth 4 cm. 
from the anus; on section it was found to 
be carcinoma. On five consecutive days, 
for six hours each, 100 mgm. of radium was 
applied, screened with 2 mm. lead and 
mm. rubber. Eleven days later, visual 
and palpable examination revealed that 
the growth had disappeared and only a 
ring of cicatricial tissue was present. Six 
months and twenty-six days after the 
application of radium, a perineal resection 
was performed. The proximal end of the 
rectum was sutured to the anal portion 
and the sphincter was saved. Complete 
union followed. One month later, the 
colostomy was closed. Microscopic sections 
did not reveal the presence of active 
carcinoma. 

The second case observed was reported 
by Handley. The patient, a man, aged 
sixty years, had a small bleeding area 12.5 
cm. from the anus. Specimens removed for 
examination proved to be carcinomatous. 
The condition was considered inoperable. 
On emg 6th, with the aid of a 


sigmoidoscope, 150 mgm. radium bromid, 
filtered through 2 mm. platinum was 


applied to the stricture above the ulcer 
area for nine hours. It was then applied 
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to a higher area for twelve hours, and to 
a lower area for ten hours. 

Two weeks later, a severe local reaction 
occurred, but one month after treatment, 
the bleeding and pain had ceased. At 
this time, edges of the ulcer were flat, and 
the stricture appeared to be simple. Two 
months after the radium treatment, 
tomy was performed, and the growth 
removed. At operation, 160 mgm. radium 
bromid filtered with 1 mm. silver, 2 mm. 
platinum, and 2 cm. gauze was applied in 
the abdominal wound for twenty hours, 
and 50 mgm. radium bromid filtered with 
1 to 2 mm. silver, 1 mm. lead, and 4 mm. 
gauze in the perineal wound. 

A large abscess in the right side of the 
pelvis had to be opened on the tenth day, 
and there was some suppuration in the 
abdominal and pelvic wounds. Sixteen days 
after operation, 150 mgm. radium filtered 
as previously was applied high in the 
pelvic sinus for twenty hours. One yea 
later, the patient was in good health. 

The third case reported was observed 
by Durand. The patient, a man, aged 
fifty-four years, had a circular neoplasm 
2 cm. from the anus. The canal barely 
admitted the finger, and extirpation ap- 
peared difficult. One hundred and _ ten 
milligrams of radium was applied for forty- 
four hours. Five weeks later, a “ 


col 


Lisfranc 


operation” was performed. No added 
surgical difficulties are recorded. The lesion 
was found to be greatly modified and 


almost cicatrized. 

Ill. Recurring Cases. The patients in 
this group had had radical resections, and 
some of them had had radium treatments 
postoperatively. They returned for furthe: 
observation and treatment at v arying 
intervals following operation. A few re- 
ceived marked palliative relief, and some 
were seemingly in good health. The relie! 
from obstruction, the absence of bleeding, 
the lessening of pain, etc., account dea the 
initial improvement. It is not easy to 
establish a diagnosis of recurrence. The 
character of the discharge may help; i 
possible, a small specimen should be re- 
moved for microscopic examination. In 
I or 2 patients in this group in whom 
recurrence was suspected, a hypodermic 


needle was introduced into the mass with 


The Treatment by Radiation of Cancer of the Rectum 233 


the escape of pus. With sufficient drainage, 
the condition cleared up. 


TREATMENT 


Cancers of the rectum difficult to 
treat, since the tumor is incased in the 
bony pelvis with only a small contracted 
sinus in which to place the radium. If the 
inguinal glands are enlarged, they should 
be treated as metastatic processes. The 
radium is applied to the skin surface over- 
lying the enlargement. 

The treatment should be individual. | 
am confident that certain groups of 
patients cannot be treated according to a 
therapeutic framework. Every avenue of 
approach should be used in order thor- 


Fic. 1. Remains of carcinoma and 
musculature of rectum and apparent 
direct extension from primary car- 


cinoma tissue completely devitalized. 


oughly to radiate the tumor. The vaginal 
mucous membrane tolerates radium rays 
very well. If the rectal mass can be pal- 
pated by vaginal examination, the cavity 
should be packed with radium. The treat- 
ment should be either prophylactic or 
intensive, as the case demands. 

Technique. The technique of radium 
application should be simple and yet con- 
sistent with good treatment. The appli- 
cator must remain as placed for the 
allotted time; this is assured by making 
the patient as comfortable as possible. The 
applicator should be designed so that it can 
be fixed to the body surface, to insure 


constant exposure of the tumor, and avoid 
accidental injury to adjacent normal tissue. 
The tumor tissue, if properly radiated, 
loses all morphology and is replaced by 
fibrous connective tissue. Overradi: ition 
should be avoided, especially in cases in 
which radical removal is under connie ra- 
tion in order to avoid added surgical 
difficulties. In selected cases, pre-operative 
radiation and a suflicient time interval 
before the radical removal will improve the 
case for surgery and give greater assurance 
against local recurrences. It will reduce 
to a minimum the chance of dissemination, 
since the primary growth has been almost 
completely devitalized, and has lost all 
power of rejuvenation. This has been 


Fic. 2. High power of Figure 1. 


proved by microscopic examination of 
specimens removed — the original tumor 
area (Figs. 1, 2 and 3). A minimal amount 
of exposure of doctor pee nurse In prepar- 
ing and placing the applicator should be an 
important factor in the construction of the 
applicators, and they have been adapted 
with these factors in view. 

No distinction is made between the 
applicator containing a salt of radium, 


and a tube of radium emanation prepared 
by the Duane series of mercury pumps. 
Radium C, with its alpha, beta and gamma 
rays is the therapeutic principal, regardless 
of its source. The Universal tube applicator 


> 
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with walls of silver 0.5 mm. thick, con- 
taining 50 mgm. radium sulphate by 
measurement, may be used, or a modified 
tube applicator (Fig. 4, No. 2) with 
walls of brass equal in filtration to the 


Fic. 3. Remnants of devitalized nuclei, impossible of 


regenerat ion. 


silver tube, into which are placed small 
glass tubes containing emanation. The 
tubes usually measure 50 to 75 mc. The 
applicator shown in Figure 5, ile. 2, 1s 
suited for the treatment of small and nar- 
row sinuses, and can be introduced into 
drainage tubes at operation. The stem will 
bend to suit the contour of the body, and 
can be fixed with adhesive plaster. 

To the stem (Fig. 5, No. 3) which has 
been devised to accommodate the Uni- 
versal silver tube applicator, a brass shell 
is fixed with very thin walls, for it is not 
intended to act as a filter. A Para rubber 
tube, with walls 1.5 mm. thick, fits over 
the shell and extends 5 to 8 mm. beyond 
the end. This holds the radium tube in 
place and affords a soft rubber tip for the 
applicator, which will prevent undue 
trauma. It may be used similarly as the 
applicator shown in Figure 5, No. 2, but 
its extra bulk limits its application. It is 
the one of choice in treating a bulky 
tumor with a sinus of the rectum. With the 
index finger it can be easily directed 
through a tortuous canal common to 
bulky tumors. 

The applicator (Fig. 5, No. 1) can be 
introduced easily. It is very efficient in the 


treatment of the deep end of the distal 
colostomy loop; if used in this way, the 
brass filter is added (Fig. 4, No. 1). The 
wire stem permits easy introduction and 
secures fixation to the body surtace. 

The instrument shown in Figure 4, 
No. 6 is a modification of the soft rubbe: 


Fic. 4. No. 1. Universal silver filter with wall 
mm. thick. No. 2. Modified Universal tubs 
cator; the walls are brass. No. 3. A rubber filt: 
with wall 3 mm. thick. No. 4. A stem of solder \ 
40 cm. long, with a small piece of adhesive 
around the tip to keep the stem from slipping thro 
the canal in the rubber filter. No. 5. Part of a 
rubber Wales bougie (No. 10 or 12). The window 
accommodates one Universal tube applicator wit! 

without the brass filter. No. 6. A modificatior 

the soft rubber Wales bougie. 


rectal Walles bougie. The unmodified 
bougie is very encomdorteble to wear for 


> 
x 
Fic. 5. No. 1. Wire stem and hard rubber tip with 
walls 2 mm. thick, into which the Universal tubs 
applicator fits, with or without the extra brass filter. 
No. 2. A stem made of solder wire measuring 3.5 
mm. in diameter and 40 cm. in length. The screv 
adapter at one end fits the applicator shown 
Figure 4, No. 2. No. 3. A stem of solder wire. A‘ bra 
shell is fixed at one end devised to fit the Univer 


tube applicator, and a Para rubber tube extend 
to 8 mm. beyond the end of the tube. 


any length of time. Some patients will not 
tolerate it at all. It does not permit 
accurate introduction, since the index 
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finger cannot be placed in the rectal canal 
at the same time. 


The length of the part (Fig. 4, No. 5) 
may vary to suit the tumor, but if it Is 
6 cm. long, it is convenient, since It can 


be moved along the surface of the tumor. 
A strip of adhesive plaster is placed around 
the rubber part and then fixed to the stem; 


this makes a rigid applicator. The rubber 


filter (Fig. 4, No. 3) fits the window and ts 
intended to absorb the soft secondary 
rays from the metal tubes. A finger cot 


pl: aced over the end and fixed with adhe- 


sive tape completes the instrument. This 
Fic. 6. A vaginal applicator which accommodates two 
Universal tubes. The brass wall is 1 mm. thick and 
is surrounded by 2 mm. of hard rubber. The tside 


diameter is 17 mm. and the length 4 cm. 


applicator is very easily tolerated by the 
patient. It can be accurately placed with 
the index finger and securely fixed to the 
body surface. It is suitable in the treatment 
of small bulky growths and tabular 
which do not completely 
bowel. 

The applicator shown Figure 6 holds 
two Universal tubes. Friction holds the 
cap in place, and a finger cot covers the 
whole. Similar applicators have bee n in use 
for three years and have proved to be very 
satisf: ictory. Its chief use Is in inal 
applications. It is placed with the catia 
in the knee-chest position and the dis- 
tended vagina is packed with gauze; thus 
a minimum of normal tissues is radiated. 
It can be placed in a wide open wound of a 
posterior resection and held there with 
packing. 


srowths 
encircle the 
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In the treatment of inguinal glandular 
enlargements, a wood block (balsa) 2.5 
cm. thick and 3 by 4 cm. at the base is 
used to maintain the distance. Two milli- 
meters of lead and 2 mm. of Para rubber 
are employed as filters. Fifty or 100 mgm. 
of radium in a Universal tube applicator is 
fixed to the block and allowed to remain 
twenty and ten hours respectively. The 
skin surface is mapped out in areas 3 by 
4cm. and from 3 to 6 areas are exposed in 
each inguinal region. 

Radium can be buried tn the tumor or 
ulcerated area. The standard metal needles, 


Fic. 7. No. 1. A spinal puncture needle, the end of 
which has been milled to fit the tube. No. 2. A brass 
tube made in various lengths, 20 to 40 cm. No. 3. A 


wire trocar long enough to dislodge the glass tube. 


with walls 0.4 mm. thick, may be used, or 
bare glass tubes containing radium emana- 
tion taken from a Duane series of mercury 
pumps. An instrument is being perfected 
to facilitate the placing of the steel needles 
by direct and indirect methods. 
be placed by direct through a 
proctoscope or by the use of a brass 
cannula of sufficient size. The method of 
choice is by bare glass tubes. 

Figure 7 shows the instrument employed 
in the bare glass tube technique; it consists 
of a needle (Fig. 7, No. 1), a brass tube 
(Fig. 7, No. 2) and a wire fle ar (Fig. 7, 
No. 3) of sufficient length to dislodge the 
bare glass tube. If the needle and tube are 
made to be interchangeable, needles can 
be kept sharp, which is very important. 

In burying the radium, general or local 
anesthesia is required. If the needles 


They may 
vision 


are 


= 
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few in number and the mass small, the 
treatment is preceded thirty minutes by a 
hypodermic injection of 1499 gr. of scopo- 
lamin and 1¢ gr. of morphin sulphate. 
Other anesthetic is not necessary. A 
general anesthetic is seldom used. 


Fic. 8. 


moved at operation. 


“Surgical judgment” is not acquired 
in a few months, and may not be acquired 
for years; this is also true of radium 
therapy. The problems of the radium thera- 
pist are many. The patient, as well as the 
disease, must receive consideration. Should 


(Case A100372). Specimen re- 9. (Ca 
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If our observations from treating the 
inoperable growths are correct, the oper- 
able growths should be exposed to radium, 
and after sufficient time has elapsed, 
probably six or eight weeks, the tumor area 
should be removed. 


se A100372). Longitudinal section of specimen shown in 


Figure 8. 


Figures 8 to 11 show good examples of 
the lesions encountered in this group. 
The mass (Figs. 8 and g) protruded into 
the lumen of the rectum, causing partial 
obstruction. It would be possible to bury 
radium needles in this bulky tumor. 


Fic. 10. (Case A170796). Specimen 11. 


removed at operation; partial 
involvement of the walls of the 
rectum. 


the patient’s health be greatly undermined 
on account of the disease or weakness 
following surgical procedure, the treat- 
ment is usually reduced in the number of 
applications. Each group furnishes its 
own problems. 


f 


(Case A170796). Cross-section of specimen shown in Figure 10 


The various types of tumors occurring 
in Group 1 require the widest range in 
technique. All buried radium treatment 
should be preceded by surface treatment. 
The extent is measured, and if it is within 
4 to 7 cm., three treatments are outlined 


AG 
w! — | 
: 
~ . 
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The 


Treatment by 


and recorded as 
pe sitions. 


high, middle, and low 
The applicator used may be the 


one in Figure 4, No. 6, or, in Figure 5, 
Nos. 2 or 3. Fifty milligrams radium ts al- 


lowed to remain in each position for four- 
teen hours at one or two day intervals. If 
growths are small, 
used; otherwise, 


brass filters should be 
they are omitted. The 
majority of the 22 patients were operated 
on within ten and fourteen days after the 
first treatment. Definite gross changes In 
the tumor and edema in the 
noted, and the incidence of infection 
suspected to be rather high. In order to 
manage the patients in this group more 
satisfactorily, more time (at least four to 


tissues were 


Was 


six weeks) should elapse, after the first 
treatment and before operation. ‘This 
interval is essential in order that the 


treated area may heal and the tumor tissue 
be replaced by fibrous tissue. All 
radiation should be avoided. These cases 
require keen judgment and close coopera- 
tion between surgeon and radiologist. 

If bare glass tubes are placed, the tech- 
nique of Janeway is used. Tubes measuring 
0.5 me. are preferred. If the 
thoroughly radiated this 
results will be more certain. 

In the inoper: able group, Group II, the 
number of applicators is usually limited; 
the one of choice is that shown in Figure 
3, No. 3. The canal through the tumor area 
is usually small and tortuous. The number 


OvVer= 


tumor Is 


way, the 


of levels treated depends on the extent of 


the growth. Extensions in the region of the 
rectosigmoid area are the most tedious to 
expose, and these are usually undertreated. 
Three to four areas are the rule 
designated as high, middle, and low 
tions for application. Fifty milligrams ts 
usually applied for fourteen hours in each 
area. A colostomy ts not essential for this 
treatment, if, by abdominai exploration, 
the borderline case is found to be inoperable, 
and without obstruction. In some cases, 
the treatment will reduce activity and 
avoid impending obstruction. In this man- 
ner, the patient may get on without a dis- 
tressing colostomy; however, an_ early 
colostomy Is paramount in case obstruc- 
tion develops. The most striking cases in 
this group are the ones made operable by 
radium treatments. Early 


and are 


DOSI- 


metastasis IS 
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not a characteristic of cancer of the rec- 
tum, and if reduction in the tumor occurs, 
posterior resection should be performed. 
The time interval should be six to eight 
weeks. All the patients in our series were 
thus treated. In cases reported in the 
literature, longer applications were made 
and more radium was applied. Our policy 
has been more conservative, and our local 
reactions are less. If the radium applicator 
can be placed in the center of a bulky 
growth, more radium and longer applica- 
tion are indicated. Overradiation should 
always be avoided, and possible surgical 
difficulties prevented. 

Group 3, the 


recurring group, should 
continue to 


smaller. All patients 
operated on, and particularly those not 
previously treated, should receive post- 
operative radium and roentgen-ray therapy. 

The applicator shown in Figure 5, No. 1, 
and the vaginal package (Fig. 6) are best 
suited to cases in Group 3. Brass filters 
are essential in the absence of the tumor, 
which is usually made use of to absorb the 
soft primary and secondary rays. Fifty 
or 100 mgm. tubes are used. The number 
of applications depends on the size of the 
cavity to be radiated. Three to five is the 
rule. The time is usually ten to fourteen 
hours. The vaginal package is fixed to a 
cord which aids in the removal, and is 
held in the Kraske wound with gauze 
packs. The interval between applications 
is two or three days. 

All patients should be under observation. 
The treatments may be given at intervals 
of six and eight weeks, for the first six to 
eight months after operation. Every pos- 
sible aid should be employed to establish 
a diagnosis of recurrence on account of a 
possible inflammatory process. 

The primary growth in the rectum Is 
but slightly affected by the roentgen ray. 
Even the newer apparatus, with voltages 
of 200,000 or more, gives disappointing 
results, and so we must look to radium for 
destruction of the primary lesion. On the 
other hand, metastatic nodules and lym- 
phatic tissues are more susceptible to the 
roentgen ray. 

The object of 
ment is (1) to 


PTOW 


treat- 
decrease in 


the roentgen-ray 
destroy or 


amount the lymphatic tissue and thus 
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decrease opportunity for metastasis, (2) to 
destroy or inhibit the growth of metastatic 
nodules. 

The cases reported in this group were 
treated by the old technique, which con- 
sisted of a 23 cm. skin-target distance, 
filters of 3 or 4 mm. of aluminum, a spark- 
gap of 23 to 24 cm. between blunt points, 
and a current of 5 ma. sent through a 
broad focus standard Coolidge tube for 
five or six minutes. This formula produces 
a transient erythema in the skin, and at 
times causes slight pigmentation. 

The rays were directed to the pelvis 
through 9 portals of entry, namely, 4 
anterior, 4 posterior, and the perineum. 

This method produced a somewhat 
effective cross-fire for the deep glands, 
and radiated the superficial glands, such as 
the inguinal and the perineal groups. 

If these superficial lymphatic glands 

were definitely involved 


they were treated with 
radium. 

In the technique now 
employed, advantage is 
taken of the fact that 
a long skin-target dis- 
tance assures nearly 
even distribution of ra- 
diant energy in the 
superficial tissues, and a 
large quantity of energy 
available for absorption 
in the deeper tissues. 
Nearly homogeneous 


radiation of short wave- 
lengths is obtained by 
copper filtration 
higher voltages. 
The general reactions 
which usually follow the 


and 


Fic. 12. A simple rub- 
ber stamp for the 
recording of accurate 
data. The dotted 


portion shows the J: 
of the in. radium and_ roentgen 
volvement, he ight of are similar to 


lesion and Tectal seen in 


the treatment 
walls involved. of 


other conditions. 
They are, as a rule, a mild degree of ano- 
rexia, nausea, vomiting, and weakness. 
This lasts for twenty-four to forty-eight 
hours, and gradually disappears. The local 
reaction is tedious to ev valuate. Some 
patients complain of an increase In mucous 
discharge, with or without blood, and very 


surface applications of 
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little, any, Increase in pain. Urgency, 
frequency, and painful urination are sel- 
dom complained of. Proctitis rarely occurs. 
The technique, as described here, is very 
conservative, and severe local and genera! 
reactions are rare. In the buried technique, 
general and local reactions remain the 
same, although, on account of the impos- 
sibility of maintaining a sterile technique, 
infections occur. Ordinary cleanliness, ene- 
mas, Irrigations, etc., are the only method, 
of preparing the field for the introduction 
of the needles. Fever of 102 to 104° F. has 
occurred, with the other usual signs and 
symptoms of general toxemia. Local peri- 
tonitis has occurred. 
tion may be 
abscesses. 


The local complica- 
hemorrhage and_ perineal 
Mild hemorrhage is expected, 
and if severe, the rectum is packed with 
vaselin gauze through a proctoscope from 
the rectal side and if bleeding is from th« 
distal colostomy loop, a long proctoscope, 
small in diameter, is placed in the — and 


fair exposure is usually obt: _ aselin 
packing may be introduced in a sane 


way as from below. The Sidiae is removed 
in forty-eight to seventy-two hours. The 
patient is supported with the ordinary 
methods to control hemorrhage. 

It is essential that accurate records 
should be kept. Figure 12 shows the 
possibility of a simple rubber stamp. It is 
self-explanatory. 


SUMMARY 
Radium, if properly applied, causes 
a definite inhibitory and destructive effect 
in - majority of neopl: isms of the rectum. 
. Sufficient evidence is available to 
prove that radium is a valuable adjunct 
when added to our present surgical 
measures in the treatment of cancer of the 
rectum. The closest cooperation between 
surgeon and radiologist is essential. 
3. In order to give the best possible 


individual treatment and to avoid dis- 
credit of either surgery alone or surgery 
and radium and roentgen-ray, an ab- 
dominal exploration should be made, 


nee in gross inoperable cases. 

. Following exploration which deter- 
aha inoper rability with little or no low 
obstruction, it is not essential to make a 


colostomy in order to give the radium and 


| 


The 


Treatment by 


roentgen-ray treatment as outlined. Ob- 
serv ation at intervals of from six to eight 


weeks is essential for the purpose of 


determining the advisability of 1 dical 
operation. 

The majority of patients with gross 
inoperable lesions should be given the 
benefit of radium and _= roentgen-ray 
therapy. A colostomy should be made 


the first sign of impending obstruction. 
The majority of patients 
inadequate treatment. It is impossible to 


receive 


olive Intensive treatment to some patients 
because of their general condition and 
because the entire tumor cannot be ex- 


posed. In patients with a colostomy, the 
srowth should be treated through the 
dist: il loop. If the mass can be palpate d by 
digital examination of the 
cavity should be packed with radium in 
close proximity to the rectal tumor. 

Early diagnosis is paramount. A 
digital examination should be made 
tinely of all patients . An early 
examination by an inexperienced phys clan 
is better than a late 
proficient ex- 
amination is of definite value in early 
cases and will help to cl: issify the cases, as 
well as to furnish a basis for prognosis 
patients are oper: ited on 

8. Some neoplasms af the rectum re- 
spond readily, while others are resistant to 
radium and roentgen rays. Long survival is 
possible in untreated cancer of the re 


vagina, this 


rou- 
proc toscopic 


examination a 


Mi ICTOSCO] 


hen 


tum. 
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Our conclusions must be guarded until 
large series of cases is available and suffi- 
cient time has elapsed. 

g. Since radium in larger quantities and 
high voltage roentgen-ray equipment are 
at present available, a combination of 
these is the most ideal method for radiation 
therapy, and results should be better. 
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POSSIBLE 
OF X-RAYS AND HOW 


BY JOHN S. 


hy ECTRIC shock is due to an electric 
4 current passing through a portion of 
the body. The seriousness of such shock 
to the individual will depend on the part 
of the body traversed by the current, 
on its amount and duration and on the 
physical condition of the individual. 

Data with reference to the amount and 
duration of current that would give a 
dangerous shock is somewhat limited, but 
it is certain that a small fraction of an 
ampere may be fatal if maintained for 
even a brief period. 

In order to pass an electric current 
through the body, two areas of contact 
must be established between two points 
on an electric circuit that are maintained 
in different electrical states. We indicate 
this difference in condition by saying that 
they are at different voltages, or that a 
certain voltage exists between them. 

The current passed will increase with 
the voltage difference and decrease with 
the resistance of the portion of the body 
included between the contacts. The resist- 
ance of the body may be as low as a few 
thousand ohms, and is very much less 
when the skin is moist than when it ts dry. 

Deaths due to circuits where the voltage 
between contact areas is less than 500 
volts are rare, but they have been reported 
on as low as 80 volts; so that any voltage 


capable of operating an x-ray tube is 
well above any lower danger limit, and 


offers opportunity for fatalities. 

In order to maintain an electric current, 
one must provide a means of maintaining 
voltage, as a flow of current invariably 
tends to reduce voltage. Thus, one may 
charge a small Leyden jar to several 
thousand volts and pass its discharge 
through the body without injury, as 
there is only a momentary current and the 
voltage lost is not replaced by a generator. 
On a large battery of such jars, this brief 


current might be so large as to cause 
serious injury or death. 
We are mainly concerned with high 


voltages between conductors where cur- 
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rent is supplied by generators wholly or in 
part maintaining the voltage. Any such 
circuit is potentially dangerous, and to 
a degree depending on the maintained 
voltage. 

Since such circuits must be used, we 
depend on insulation or on insulators to 
prevent a conducting contact with the 
body. 

An insulator is a piece of material that 
will prevent the passage of an appreciable 
current when two points thereon are 
maintained at a given voltage difference. 
There are no perfect insulators, and we 
consider insulating power as ability to 
prevent the passage of any appreciable 
current at the highest voltage to which 
the insulator is likely to be subjected. 
Thus if one applies 1,000 volts to an insu- 
lator having a resistance of 10,000,000 
ohms, only one ten-thousandth of an 
ampere will pass. Insulators often rupture 
under high voltage, and also in 
cases acquire surface conductivity. 
glass, when clean and dry, is a fairly good 
insulator, but when a layer of moisture 
(especially when this is slightly acid) is 
present, its insulating power is greatly 
reduced. Insulation must be designed and 
used with reference to the voltage to which 
it is to be subjected. Thus, complet 
insulation for 500 volts may be of little 
service for 15,000 volts. 

Electric shock ts due to flow or movement 
of charge, not to its presence. One may 
become charged to a high electric voltage 
and be quite unconscious of the fact, if 
the charging ts done slowly; also, a slow 
discharge will give no sensation. In orde 
to have a continuous flow of current 
through the body, we must have two points 
of contact with more or less conducting 
bodies between which there is maintained a 
tendency to drive electricity, 1.e., a voltage 

The maintenance of voltage is due to 
generators of various types, and those 
voltages high enough to be dangerous are 
usually secured by transformers in cases 
where x-ray tubes are operated. 


many 


Thus, 


* Professor Shearer died May 16, 1922. 
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As a general rule, our bodies are in more 
or less conducting connection with the 
earth, which, due to moisture and large 
size, Is a fairly conductor. Also, 
generators and transformers are often 
connected at point to earth, or 
“orounded,” and, in general, are only insu- 


FOC 


one 


Consider a generator that maintains a 
voltage of 2,000 volts between its terminals 
when supplying current to a line of 400 
ohms’ resistance, one terminal of the gen- 
erator being grounded (Fig. 1). 

The large conductor AB shown is at no 
voltage above the earth. C; is 2,000 volts 


Cy Cz Cz OF: Cs Ce C7 Ce 
| | | | 
| | | | | | 
Y Y Y Y 
A low RESISTANCE CONDUCTOR 
Fic. I. 


lated at other points for voltages somewhat 
in excess of their maximum _ operating 
voltage. Contact by the body with a non- 
earthed point on the circuit will offer the 
current a choice of paths between the 
contact point and the grounded point, 


above or below earth, and C, is 250 lower 
than C,, or 1,750 above earth. A person 
having connection with the earth and 
touching C; would have one point of his 
body at 500 volts above another, and 
might be injured. He could probably touch 


either through the body or along the a point between C, and B with safety. If 
7 
| 1 = 
1 ¢ ~ 
' | 30000 


usual path. Some current will take the 
former path, and it remains to consider 
when danger arises. 

Let us assume that a maintained differ- 
ence of potential of 200 volts between two 
points on the body is dangerous, and see 
under what conditions we may have such a 
voltage. A higher voltage might have been 
chosen, but the principle is the same. 


Power TRANSFORMER 
Fic. 


YE 
X-ray TRANSFORMER 


> 


insulated, he could safely touch any one 
point between C,; and B, but must not 
touch two at once, between which a 


dangerous voltage exists, as say Cy and C;. 

Generators furnishing AC current at 
voltages above 500 volts are not wired 
directly to house lines, but to transformers 
the voltage. This is 
for x-ray operation. 


that “step down” 
again ““stepped up” 
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Figure 2 
danger where a grounded middle is used. 
No part of the 2,000 volt line is safe for 


a person grounded, except the middle of 


the primary, which may be safe if con- 
nected to the case or earthed. Any part 
of the line between the two transformers 
is reasonably safe. None of the 


shows such a line and regions of 


very dangerous, or even fatal. Concrete 
and tile floors are fair conductors, especial- 
ly when moist. Wood floors may have 
nails reaching or near conducting material. 
Figure 3 shows the circuits in this case. 
On contact with the line, one-half of the 
transformer secondary becomes effective 


x-ray driving current from the outer terminal 
A 
3O 
AV 
R T 
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| 

30 
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Fic. 


secondary except its middle point can be 
regarded as free from danger. 

Most x-ray transformers have their 
secondaries wound in two, four, or more 
sections and the middle of the system 
connected to the metal transformer case. 
This may be earthed, or simply stand on a 
more or less conducting floor. In either 
case, when one comes in contact with the 


3. 


through the body to earth and back to the 
middle point of the secondary. 

When one secondary terminal of the 
transformer is grounded instead of the 
mid-point, all parts of the line between 
that terminal and the tube will be safe to 
touch so long as the ground is maintained. 
However, for the same operating potential 
the ungrounded terminal will be twice as 


FLooR 


high tension line, there is an opportunity 
for current to pass through the body to the 
floor, and thence to the middle of the 
secondary. The amount of this current for 
a given line voltage will vary greatly with 
the resistance of the support on which the 
person is standing. If the floor is highly 
insulating, the current will be too small 
to be troublesome; otherwise it may be 


dangerous, or at least would pass twice the 
current over the same resistance 


as DC- 


fore, and would be twice as likely to spark 
over. 

This construction is frequently used with 
the right-angled dental tubes operating on 
rather low voltage. It then renders the 
terminal nearest the patient safe, and 
makes proper separation from the other 


60 
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line imperative. This construction should 
not be used for ordinary 5-1n. gap outfits. 

Clearly, the only entirely safe procedure 
is either to insulate completely all 
of the high tension circuit, 
former, 


parts 
as when trans- 
line and tube are all immersed | 
oil, or to insulate operators and patients so 
that contact between points of dangerous 
voltages is impossible 
these can be fully carried out for a 
at present, but much can be 
to reduce danger, even in old installations. 
Nature of Accidents Reported. A survey 
of reported accidents may be classified as 
follows: 
1. Accidental 
switch. 


work 


accomplished 


closure of low tension 


2. Short circuit of foot switch or lock- 
Ing In position. 
Leaving low tension switch closed 


and attempting to adjust tube or reels. 

4. Coolidge filament wires hanging too 
low. 

Breaking of reel wire and the end 

attached to the tube falling on the patient. 

6. Attempting to set a double 
milliammeter when operating 
closed. 


scale 
switch Is 


Failure of 
8. Crossing of 


lines. 


insulators. 
low 


tension 
and 


high 
high tension 
Q. Failure of insulation of low tension 
circult. 


10. Bringing the tube too close to the 
patient. 

Leaving wires too close to the 
patient. 


12. Spark-over due to surge. 

13. Failure to shift high tension switch 
to proper side before closing 

14. Breaking of overhead line. 

Attempting to measure spark-gap 
with a ruler when power is on. 

16. Discharge to diaphragm control due 
to slack reel wire. 

17. Break in primary insulation cutting 
out part of the control and thus causing 
unusually high voltage. 

18. Unusual spark-over due to failure to 
close filament circuit on a resistance 
trolled machine. 


primary. 


con- 


Contact with unused connectors or 
reels, sometimes in rooms where one has no 
information as to whether high tension ts 


. Probably neither of 
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on or not, viz., fluoroscopic room separate 
from the radiographic, and operated by a 
transformer in the latter—a 
practice. 

Of these various accidents, all were 
painful and some were fatal. While those 


dangerous 


enumerated do not exhaust the _ possi- 
bilities, yet if their chance of occurrence 
were minimized we should have accom- 


plished considerable toward making outfits 
sate. 

Would not occur if it were necessary 
to We two voluntary acts each time 
an exposure is made and all switches were 
self-opening. Thus a latch device that has 
to be held out ‘savin a switch can be closed, 
and a spring opening the switch when the 
hand is removed would make closure delib- 
erate in all Push-button switches 
should have a stop making pressure at two 
pores necessary for operation. 

No foot switches should lock closed, 

r h: ave such weak springs as will permit 
a Gwe pressure to close them. All breaks 
should give a clearance large enough to 


avoid possibility of are or accsdental 
bridging. 


Cases. 


3. Would not happen if the suggestions 

No. 1 were adopted and the operator 
was obliged to stand where there is a full 
view of the tube, patient and high tension 
line. Lead glass windows, if used, should be 
large enough to permit such a complete 
view. 

4. If overhead tubing is used, Coolidge 
wires should be drawn inside of one tube 


and reels should be firmly supported. 
>. The flimsy reel wire, often only 
tinsel, so commonly used, ts inexcusable. 


A braided tube over a twisted center made 
up of very fine enameled copper wire Is at 
once strong and flexible. 

6. No double scale  milliammeters 
should be permitted. For treatment a 
0 to 10, for radiography a 0 to 100 scale 


covers all needs. This would avoid danger 


of changing during operation and of 
treating with an improper scale setting. 


A noteworthy example of this was 
seen where a hard rubber insulator passed 
through a lead box on a vertical fluoro- 
scope. 
wooden castors. 
edged around the 


The fluoroscope was mounted on 
The lead was left sharp 
and by 


rubber corona 
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action finally broke through. The dis- 
charge passed from the lead box to the 
metal diaphragm handle to the observer 
and thence to the floor. Micanite tubes, or 
hard rubber tubes with a thin inside metal 
tube would prevent such an accident. 

8. This means improper installation or 
loose wires hanging where contact is 
possible. 

g. A switch opening only one side of the 
power line was opened under conditions 
giving a heavy surge. This broke through 
the primary insulation in such a way as to 
leave a small primary current still passing. 
All circuit breakers and switches should 
break both lines, i.e., be of the double pole 
type. 

10. No arrangement of ordinary ap- 
paratus will protect a patient from a care- 
less operator. 

11. Same as 10; reels should always keep 
wires taut. 

12. This may exceed ordinary operating 
or spark-gap voltage. 

13. Only one ‘connection should be 
possible at one time and the operator 
should be able to close the circuit only 
when in a given position. 

14. Poor construction to be avoided. 

15. A careless procedure. A well insu- 
lated handle and a proper scale should be 
provided. 

16. Poor reels, or 
reel wire above. 


See 


worn covering. 


17. May give a much greater voltage 
than intended. 

18. On large machines the Coolidge 
filament should light when the motor 
switch is closed. 

In cases 1, 2, 3, 13 and 14 there is a 


chance of a person’s coming in contact with 
both high tension lines, and it is immaterial 
whether or not he is insulated. In all 
cases where contact would be at one point 
only, an insulating floor would be a great 
safeguard. 

Special attention should be given to 
portable, bedside and dental machines, 
where the high tension lines are, or may be, 
dangerously close to operator or patient. 
It must not be assumed that low power 
transformers are safe; they may, as stated 
above, be especially dangerous. The facts 
that these outfits are of necessity so 


compact, must often be operated in very 
limited space or adjacent to other 


appa- 
ratus and in proximity to nurses, and 
often on bedridden patients, make it 
imperative’ to render them as safe as 


possible, and then to insist on great care 
in their operation. 

Foot switches should never be used with 
these machines on account of the dange 
of their closure by accident while the tube 
is being adjusted. The high tension wires 
should run vertically upward at least to 
the level of the tube, and pass through 
insulating tubes of mica or hard rubber to 
a height several inches above the level of a 
bed. All the high tension wires should bs 
as far away as possible and must be kept 
taut. They should have a quick acting 
circuit breaker set as close to the normal 
operating current as_ possible. Switches 
should be self-opening and should require 
two movements for their closure. 

The practice of making dental radio- 
graphs in the usual metal dental chair is a 
constant source of danger. Such work 
should be done in wooden chairs that are 
well insulated. 

Considerable discussion has arisen in 
connection with grounding parts of x-ray 
installations, and there seems to be an 
idea prevalent that if only grounds enough 
are provided, all else may be 
This doubtless arose, in part, on account 
of the grounding of conduits, transformer 
cases, motor frames, etc., In wiring practice. 
If one could never touch any ungrounded 
portion of the circuit, safety would be 
certain, but if one does touch a_ high 
tension line, then contact with a grounded 
floor or support is a source of danger. Not« 
the number of cases where electrocution 
has resulted from contact with rather 
low tension circuits when a person was in 
a bath tub, standing on a wet cellar floor, 
or with wet shoes against a radiator. Here 
the victim was between a line above earth 
potential and the earth. A lineman does 
not ground himself, if he can avoid it, 
when he repairs a moderate, much less a 
high voltage line; rather he wears insulat- 
ing gloves. Also good wiring rules do not 
permit placing a metal lamp socket in a 


neglected. 


cellar or near enough to a bathtub to be 
reached by the occupant. Porcelain sockets 
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with porcelain-covered keys are used in 
such places. Grounding never secures as 
complete immunity from danger as does 
complete insulation. No one denies the 
desirability of grounding certain things, 
but we must not delude ourselves that no 
discrimination is needed, for the improper 
use of grounded conducting material may 
increase rather than decrease danger. 

Testing. A few simple tests may assist 
in determining whether installations are 
reasonably safe or not: 

1. What regions are in danger of spark- 
over to operator or patient? Place a 
metal plate or water in a metal pail on the 
floor. Insulate a milliammeter and con- 
nect one terminal to the plate or the water, 
fasten a piece of flexible wire to a dry stick 
about three or four feet long and approach 


it to various parts of the apparatus when 
in operation. The spark distance and the 


milliampere reading will give a fairly 
good idea of the danger if the body 


replaced the wire. 

2. Test overhead systems by hanging a 
weight on the middle portion considerably 
in excess of the pull of the reels when 
fully extended. 

3. Milliammeters in series should give 


identical readings. This test is easily 
made. 

Line leakage in therapy can be tested 
by putting one milliammeter close to the 
tube and the other close to the trans- 
former. When a meter near the trans- 


former reads 5 ma., and .5 ma. less near 
the tube, the error is considerable. Leakage 
is always greater at higher voltages. 
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REPORT OF THE SAFETY COM- 
MITTEE PRESENTED AT THE 
LOS ANGELES MEETING OF 
THE A. R. R. S. 


This report covers only one phase of the 
subject assigned to this Committee for 
study, namely, the danger from high 
tension shock. In formulating our report, 
we have thought it advisable to make the 
following recommendations. A preliminary 
discussion of the subject by the late Pro- 
fessor Shearer will be published in the 
JOURNAL. ‘ 

1. X-ray equipment should not be in- 
stalled or operated in low-ceiling rooms 
with overhead piping, or in damp or poorly 
ventilated rooms. 

2. Floors should be covered with cork or 
other insulating material. 

3. Footswitches should not be used in 
any radiographic work. 

4. All diagnostic operating switches 
should automatically and positively open 
when released. 

5. Double scale milliammeters should be 
eliminated. 

6. Two milliammeters in series should 
be used in treatment. 

7. All x-ray apparatus should be equip- 
ped with quick acting circuit breakers, 
preferably of double pole type. These 
should open with certainty on a 20 per 
cent overload. Circuit breakers should be 
tested at least once a month and a perma- 
nent record kept of these tests. Properly 
rated fuses should be used in addition to 
circuit breakers. 

8. Where overhead high tension lines 
are used they should be of metal tubing not 
less than 14 in. in diameter. They should 


be firmly mounted and extend to the 
transformer or rectifier terminals. 

g. High tension reel wire should be of 
fine braided enameled copper without 
cloth covering, strong enough to stand a 
pull of not less than 50 lbs. weight. 

10. High-tension reels should be firmly 
mounted and have proper winding guides 
to prevent catching when winding, and 
sufficient tension to wind up against a pull 
of 1 lb. weight. 

11. Vertical and horizontal fluoroscopes 
should be so enclosed by insulating 
materials as to prevent operator, patient 
or assistants from approaching within 
sparking distance of any part of the high 
tension system. Metal screens should not 
be used if the fluoroscope table permits the 
use of a tube over the patient. 

12. In every installation the operating 
switch should be so placed that a full and 
unobstructed view is had of the high 
tension line to be used. If lead glass 
windows are provided, they should be 
large enough to insure such a view. 

13. All tables used for treatment with 
the patient between the tube and the 
table should be made of insulating material, 
unless the tube and terminals are enclosed 
in a permanent grounded case. No spring 
mattresses should be allowed. 

14. Tables used for radiographic and 
fluoroscopic work should be of insulating 
material when practical, and the handles of 
all switches and diaphragm controls 
should be of such material. 

15. Where tubes in more than one room 
or booth are to be operated from the same 
transformer, provision should be made so 
as to make impossible simultaneous oper- 
ation or closure by anyone not in direct 
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charge of the tube or line used. This may 
readily be accomplished by suitable inter- 
locking switches or otherwise. 

16. All bedside or portable outfits should 
have their high tension lines so placed 
that they permit of doing bedside work 
without having their wires come nearer to 
the patient than the tube terminals. 

17. No treatment apparatus should per- 
mit any part of the high tension system 
to come closer to the patient than double 
the operating spark-gap, unless protected 
by a suitable insulator. 

18. Permanently placed grounded metal 
screens between the tube and the patient 
are permissible and advised where the 
spark-gap exceeds 10 in. 

19. Machines for high voltage therapy 
should be so designed that their milli- 
amperage on a short arch discharge is not 
more than 50 ma. 

In conclusion, the Committee recom- 
mends that in view of the constant and 
rapid changes taking place both in the 
application of x-ray and in the manufac- 
ture of apparatus, a Board be appointed to 
which questions having to do with the 


dangers incident to the use of radiation of 


short wave-lengths and the apparatus 
used to produce them, can be referred. 


It has seemed to this Committee that this 
subject is too large and is changing too 
rapidly to be covered in any one report, 
and that it would be better to take up 
individual problems as they arise. 
Respectfully submitted, 

G. W. Holmes, Chairman. 

P. M. Hickey, 

W. D. Coolidge, 


H. K. Pancoast. 


THE DOCTOR SOFIE A. NORD- 
HOFF-JUNG CANCER RE- 
SEARCH PRIZE 


Dr. Sofie A. Nordhoff-Jung of Washing- 
ton, D. C., U.S. A., has founded an annual 
prize of five hundred dollars bearing the 
title, “The Sofie A. Nordhoff-Jung Cancer 
Research Prize.” This prize is destined for 
the encouragement of researches in the 
etiology, prevention and 
cancer. It will be awarded by a commission 


treatment of 
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composed of members of the University 
of Munich, Bavaria, and be granted for the 
first time in December of the year 1923. 
The commission consists of Professors 


Borst, Doederlein and Sauerbruch, with 
Professor von Romberg as_ chairman. 


This body is empowered to elect successors. 
The award will be made as a recognition 
of the most conspicuous work in the world 
literature bearing on cancer research, 
done at a time antecedent to the allotment 
of the award. Though the prize will not 
be awarded on a competitive basis, the 
commission invites all research workers in 
cancer to submit literature on this subject. 


A COMPLETE EXAMINATION OF 
THE CHEST 


Does practice make perfect? In relation 
to the clinical examination of the chest, we 
certainly hesitate to assert that it does. 
Itisa frequent experie nce, in certain types 
of cases, to doubt one’s sense of hearing 
and touch. There comes a time in every 
honest clinician’s experience when varying 
and not necessarily complex changes in the 
lungs puzzle, confound and discourage him. 
The simplest cases are frequently the 
most difficult to interpret, and often after 
failing to diagnose correctly through the 
sense of touch and hearing, a period of 
discouragement ensues. 

Specialists in chest diseases have as yet 
failed to see the enormous value of fluoro- 
scopic and radiographic examination. They 
have, to a large extent, failed to combine 
the sense of sight with the other two senses, 
and in consequence, have lost a tre- 
mendous moral support. The proper use 
of radioscopy does not conflict with or 
contradict other physical results. It is a 
constant education, and it increases the 
usefulness of the physician’s hands and 
ears as well as his self-reliance. Unhappily, 
in the past, ignorance and prejudice la 
hurt both the chest specialist and the radio- 
grapher. The matter needs readjustment, 
that greater use may be made of the 
advantages of x-rays. 

The function of the lungs depends upon 
changes within the thorax, and frequently, 
although a correct diagnosis of the disease 
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is made, the actual functional changes are 
not understood. Fluoroscopic examination 
to determine function is not so difficult to 
carry out and is a remarkably exact 
method. Without it, is a clinical chest 
examination, from the patient’s 
view, complete? As a matter of record and 
for future study and comparison, the 
examination should include a fluoroscopic 
and radiographic examination. When the 
clinician becomes expert in this method a 
good deal of sauadies will fall by the 
roadside. In that day the saying, “ Prac- 
tice makes perfect,” will be more truth- 
fully applied to the examination of chest 
diseases. James A. Hones. 


AMERICAN RADIUM SOCIETY 


ANNUAL MEETING 

The American Radium Society will 
hold its eighth annual meeting at the 
Civic Auditorium, San Francisco, Calif., 
on Monday, June 25, and Tuesday, 
June 26, 1923. A program of unusual 
interest and merit will be provided and 
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it is to be hoped that all interested in 
this virile subject will make a special 
effort to attend. The American Medical] 
Association is holding its meeting at 
San Francisco this year, and thus it will 
be possible for one to attend the meetings 
of the two societies. The headquarters of 
the Radium Society will be the Hotel 
Whitcomb. This is the first time that the 
American Radium Society is holding its 
meeting on the coast, and it is worth 
remembering that there are things medica! 
in that section of the country which are 


well worth seeing. Besides, there are 
atmosphere, scenery and other things. 


THE LEONARD PRIZE 


The American Roentgen Ray Society 
is again offering the Leonard Prize in 1923, 
details for which appear on advertising 
page ul of this number of the JourNAL. 
The manuscripts submitted for the 1921 
prize were of a high order of merit and 
covered a variety of subjects pertinent to 
roentgenology. It is to be hoped that the 
contestants for the next prize will be 
equally zealous in their efforts. 


Subscribers to THE AMERICAN JOURNAL OF ROENTGENOLOGY visiting New York City, are in- 
vited to make the office of THe JourNAL (69 East 59th Street, New York) their headquarters. Mail, 
packages or baggage may be addressed in our care. Hotel reservations will gladly be made for those 
advising us in advance; in this case, kindly notify us in detail as to requirements and prices. List of 
operations in New York hospitals on file in our office daily. 
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JOHN H., AND Brown, Puitie W. 
Two Hundred Syphilitic Patients Whose 
Chief Complaint was “Stomach Trouble” 
An Interpretative Analysis of the Diagnosis 
of Syphilis in Consultant Medical Practice. 
Am. J. M. Sc., Dec., 1922, clxiv, No. 6, 867 
In the course of this article, the authors give 

some extremely interesting statistical data 

concerning gastrointestinal symptoms in cases 
of syphilis. In a series of 200 patients, there 
were 35 on whom needless operations had been 
performed, because of 
syphilis leading to the complaints of stomach 


trouble. On the other hand, there is a group of 


patients who present a problem in which the 
surgeon should have the right of way over the 
syphilographer. The authors recommend that 
when, after a very careful study, the question 
of malignancy is raised in the face of a concomi- 
tant syphilis, the most important move is the 
surgical exploration, which will clinch the Fan 
nosis and afford the patient the promptest 
and best prospect of relief. -_ the other hand, 
patients with inoperable, or presumably 
erable, abdominal m: cay int lesions, from 
whom a suspicion of sy philitic infection can be 
obtained, should be given the benefit of treat- 
ment for syphilis. In the list of 200 syphilitic 
patients studied, test meals were given In 
122 cases and roentgenological study made in 
131. The roentgen examinations were negative 
in 110, 11 had ‘duoden: il ulcer, 1, gastric ulcer, 
1, cardiospasm, 4, gastric syphilis, and 4, 
questionable pyloric lesions. The authors 
have observed striking symptomatic improve- 
ment In certain cases of gastric and duodenal 
ulcer in neurosyphilitic patients in whom the 
roentgen ray after treatment showed the lesion 
itself to be still present. 
Pratr, Harry. Pseudo-Coxalgia: A Clinical 
and Radiographic Study. Brit. J. Surg 
Jan., 1922, 1x, No. 35, 366. 


Inop- 


The author, in conjunction with his radio- 
logical colleagues, Dr. J. M. W. Morison and 
Dr. A. E. Barclay, here presents an extensive 
study of pseudo-coxalgia. This disease, er 
wise known as osteochondritis deforman 
juvenilis coxae, is a definite entity represe nting 
the reaction of the metaphyseal region of the 
upper end of the femur to the stimulus of an 
infective agent of attenuated virulence. The 
condition is comparable with the arthritis 
deformans juvenilis coxae which is seen solely 
in adolescents, and which represents at this 
age period the reaction of the hip-joint to an 
infective agent of a similar type. The whole 
cycle of radiographic changes is peculiar to 
pseudo-coxalgia alone. They precede and out- 


various aspects of 


last the clinical phenomena. The final picture 
is dominated by the deformation of the head 
of the femur, which is enlarged and flattened. 
The acetabulum in its final form can no longer 
contain the whole of the expanded head. De- 
formation of the head of the femur with flatten- 
ing and expansion is seen also in conditions 
distinct from pseudo-coxalgia during childhood. 
There is no evidence to show that in these 
conditions the typical structural osseous changes 
of pseudo-coxalgia have preceded the stage of 
flattening. At certain stages the clinical and 
radiographic pictures of the two groups of 
affections m: 1y show considerable resemblance. 
This applies particularly to cases of primary 
tuberculous osteomyelitis of the femoral neck. 
In the conditions known as tarsal scaphoiditis 
(Kéhler’s disease), and apophysitis of the 
tibial tubercle (Osgood-Schlatter’s disease), 
bony changes parallel to those in pseudo- 
coxalgia are found. Conservative treatment 
directed toward the elimination of weight- 
bearing has no proved influence on the train 
of morbid changes, but its application is 
indicated during the stage of prominent 
symptoms. Operative treatment directed 
toward the removal of the dominant lesion 
has no present place in the therapeutics of this 
disease. 

The article contains a very complete dis- 
cussion of the radiological findings which should 
be referred to in the original by radiologists 
who wish to consult with authoritative work. 
Wurre, J. 


RENFREW. A Case of Multiple 
ulsating Bone Tumors. Brit. J. Surg., 

Jan., 1922, ix, No. 35, 458. 

The author, after commenting upon the 
rarity of multiple pulsating tumors of bones, 
cites a case: Male, aged twenty-eight, suffering 
from painful swollen and stiff right knee, pain- 
ful swollen right heel, varicose veins of right 
calf. Twelve months before, he had knocked 
his right knee with some violence egainst a 
counter. Ten months later he inflicted a further 
and more severe injury on the joint in a bicycle 
accident. Some three years earlier, the patient, 
while in military service, had some trouble 
with his right heel, which subsided; but eight 
months before the patient was seen (four 
months after the first accident to his knee) his 
heel again became tender and swollen. X-ray 
examination showed marked decalcification 
of all the bones of the foot, reaching a maximum 
in the os calcis, in which, indeed, actual cavity 
formation seemed indicated. The lower end 
of the femur showed a similar change, with 
signs of a recent pathological fracture of the 
condyles. A clinical diagnosis of tuberculous 
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disease was made. The femoral condyles were 
found to be expanded, and at several places, 
perforated by a very soft vascular friable 
tumor which had invaded the muscle, and, in 
places, the knee-joint. The tibial tumor was 
of similar structure. The patient underwent 
several operations, the first for scraping away 
granulations and resecting the walls of the 
cavity. The wound healed by first intention. 
The leg was maintained in a plaster of Paris 
cast. On November 23rd, the patient returned, 
complaining of pain about the middle of the 
leg. The knee-jomt was swollen and pulsating 
visibly, and a marked systolic bruit was to be 
heard, over the joint, with a stethoscope. In 
the middle of the leg over the front of the 
tibia was another pulsating, fluctuating tumor, 
and over this, too, a loud bruit was audible. 
Radiologically, there was seen a complete 
solution of continuity of the shaft of the tibia— 
a spontaneous fracture. A high amputation was 
therefore done. Examination of the amputated 
limb showed the femoral condyles excavated, 
expanded, and, at several places, perforated, 
by a very soft vascular friable tissue, which had 
invaded the adductor magnus muscle and, in 
places, the knee-joint. The tibial tumor was of 
a similar structure and appearance, and had 
destroyed and replaced 2 in. of the shaft 
of the bone, without, however, having per- 
forated its periosteal sheath. An incision into 
the heel and remains of the os calcis showed but 
ordinary scar tissue, and nothing to suggest 
a recurrence of the tumor growth. The final 
diagnosis was a sarcomatous formation corre- 
sponding to an alveolar sarcoma. 


Cuerry, Tuomas H. The Uses of Radium in 
Gynecology. New York M. J. er Med. Rec., 
July 5, 1922, cxvi, 1. 

This paper gives a brief outline of the uses of 
radium in gynecology. In the course of his 
remarks, the author states that all cases of 
uterine carcinoma are not fit subjects for 
radium therapy, any more than they are for 
surgery. When a large fungating carcinoma of 
the cervix with metastases is treated with 
radium, a tremendous amount of cell destruc- 
tion takes place, with the consequent absorp- 
tion of the products of cell disintegration. It is, 
therefore, necessary to ascertain if the organs 
of elimination can take care of this extra strain 
placed upon them. A thorough test should be 
made of the patient’s general physical condi- 
tion, including kidney function test, urinary 
findings, blood chemistry, hemoglobin and red 
cell count. If a patient with inoperable cancer, 
for example, has hemoglobin of 30 to 40, a 
2,000,000 red cell count, and urine with 
albumin and casts, and with a phthalein output 


in two hours of 10 to 30 per cent, and blood 
chemistry showing carbon dioxide combining 
power of 25 to 40 per cent mgm. to 100 c.c. 
and a marked retention of urea nitrogen and 
creatinin, that patient is not a candidate for 
radium. First transfuse with whole or citrated 
blood, and then, if, after a time, the patient 
improves, radium therapy may be instituted. 


PerTHES, G. Radiotherapy of Malignant 
Tumors. J. de radiol. et d’électrol., March, 1922. 
Radium, July, 1922. 

The author reports “the present actual 
state of roentgen therapy” on “broad lines” 
and limits himself to “three questions of 
particular importance.” 

First. At this time what part do x-rays 
take in healing malignant tumors? To what 
extent can they be taken into account in fixing 
therapeutic indications? Of the cases formerly 
treated surgically, which ones should we now 
submit to roentgen therapy? 

In the beginning, he discusses only cases of 
operable cancer, and considers, along with the 
successes of x-rays, those of radium, because in 
spite of “irrefutable theoretical considerations 
on the basis of which massive homogeneous 
irradiations with strongly filtered x-rays are 
preferable to the more narrowly localized 
action of radium, practical experience has shown 
that better therapeutic results are obtainable 
with the combined use of radium and x-rays.” 

The observation that x-ray can bring about 
healing of cancers of the lip and of the skin, 
first made by Magnus Moeller in 1898, has 
been confirmed many times. Likewise have such 
good results followed radium therapy, and 
though there are opinions to the contrary, the 
results obtained in the treatment of both the 
prickle-celled and the basal-celled epithelio- 
mata are equally good. 

From the esthetic side the result is often 
ideal, and so superior to surgery. The idea that 
there has been only a superficial healing must 
be abandoned, because results over long periods 
indicate the contrary. 

If the results obtained were uniformly good, 
roentgen or radium therapy would always be 
the preferred method. However, such is not 
the case, as, occasionally, though there is 
disappearance of the principal tumor, a por- 
tion is left which later proves unresponsive 
to the action of the rays, even though the 
treatment which obtained the earlier good 
results is repeated. Here, occasionally, radium 
will give good results, but some growths 
are refractory to it. In cancer of the lip, 
the “cures” after three years are about 
the same (80 per cent) with either surgery 
or irradiation. In treatment of cancers of 
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the lip and skin the author prefers irradi- 
ation, but warns that the patient be 


kept under careful observation. For cancer of 


the penis he prefers radium therapy, even more 
than for epitheliomata of the face and lip. 

In cancer of the buccal mucosa and of the 
tongue, conditions are less favorable to both 
surgery and radiotherapy, and no cures have 
been observed with x-rays alone. Stricker 
reports, however, two cases of papillary cancer 
of the tongue cured four years after treatment 
with radium. The infiltrating type of lingual 
cancer is the least responsive, but combined 
with radium and deep roentgen therapy 
has given better results. Béclére has added to 
his translation Regaud’s opinion that in view 
of the dangerous and mutilating 
surgical removal of the tongue, and the small 
number of cures, the continued Investigations 
of radiotherapy are warranted here. 

Though in cancer of the jaw some cases of 
healing by radium have been reported, the 
author believes that the improved surgical 
technique with its results is to be preferred. 

In cancer of the larynx and pharynx, local 
healing may follow x-ray and radium therapy, 
but recurrences and metastases are frequent, 
and surgery must be resorted to. 

Cancer of the esophagus is best treated by 
x-ray and radium, and though cures are not often 
the result, the relief to the patient warrants 
their use. In the stomach and intestine, surgery 
is still to be preferred. If some day radiotherapy 
is to be given preference, it will be first for 
cancers of the rectum. Of 5 cases treated in 
1918, 3 have subsequently died, but two women 
were living and in good health about three 
years after treatment. The tenesmus passed 
away after a time. 

Cancer of the breast can sometimes be cured 
by irradiation alone, one writer having reported 
16.6 per cent and another 14.2 per cent of cures 
after three years, where no surgery was done. 
However, the surgical cure is better, and when 
the cancer is operable, surgery is to be preferred. 

In treatment of cancers of the cervix uteri, 
combined x-ray and radium therapy is most 
often used, although remarkable results have 
been obtained by the use of x-rays and of 
radium alone. However, radiotherapeutic 
results have not surpassed the _ surgical, 
although many inoperable cases can be credited 
to radiotherapy. But most of the clinics claim 
best results in patients who have been rayed 
after operation, and in only carefully chosen 
cases, depending on the location, would this 
writer renounce surgery in favor of radio- 
therapy alone. 

“Thus with the exception of cancer of the 
esophagus technically accessible to the knife 
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but practically inoperable, we will send to 
radiotherapy only cancers of the skin, of the 
lip, and, under some conditions, but not always, 
cancers of the tongue; finally, cancers of the 
larynx above the vocal cords and perhaps with 
precaution, cancers of the rectum.” 

The greatest results from roentgen therapy 
have been in the inoperable cases, as in those 
of the breast. Cures are not often obtained, but 
the ameliorations are worth while. 

There are, of course, exceptions to all cases, 
but the exceptions do not nullify the rule that 
even with the aid of radiotherapy the cure of 
inoperable cancers cannot be obtained. 

Postoperative recurrences frequently respond 
to irradiation and sometimes remain “cured” 
for long periods, so that prophylactic raying 
after operation is generally indicated. However, 
Neher found more recurrences in those breast 
cases that had been rayed than in those that 
were not so treated. 

As to roentgen therapy of sarcoma, he 
accepts Jungling’s report to the Congress of 
German Naturalists reported in Strablen- 
therapie, vol. xii. 

Lymphatic sarcomata react well to roentgen 
therapy as compared to surgery, and should be 
irradiated. Metastases and extensions are 
common. 

Periosteal sarcoma at the hip-joints, shoulder 
region and pelvis should receive x-ray therapy. 

Myelogenous giant-celled sarcomata should 
be irradiated at the time of operation, and 
radiotherapy should be’ tried before resorting 
to amputation. 

Osteosarcomata of the skull have been cured 
over long periods by roentgen therapy. 

Sarcomata of the superior maxilla should be 
treated surgically. 

All inoperable sarcomata should be irradi- 
ated, even the gliosarcomata where roentgen 
therapy has done as much as _ palliative 
trephining. 

In cases of tumors of the hypophysis, good 
results have been obtained, and also in tumors 
which, like them, are on the margin of neo- 
plasms of good or bad nature: that is, the 
fibrous nasopharangeal tumors. These should 
not be operated on until deep roentgen therapy 
has been tried. 

The successes which are reported would 
have seemed unbelievable twenty years ago, 
and in spite of the bad results, we must, as 
physicians, render homage to the progress, 
even though, as operators, we may deplore It. 

We must not overlook the dangers of irradia- 
tion from the simplest reactions to the incur- 
able roentgen cachexia. These are fortunately 
becoming fewer and fewer, but are still impor- 
tant. Also we must bear in mind the uncertainty 
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of results, whether the technique or other 
things are responsible for them. 

Second. Is the task of roentgen therapy 
solely to give to all parts of the body which 
harbor cancerous cells a determined dose for 
these cancerous cells? When we succeed, may 
we be certain of success? In other words, 
there a cancer dose? 

Essentially the question resolves itself into 
one of whether or not the cells of all cancers in 
all patients in all parts of the body, regardless 
of histological form, react in the same w ay to 
roentgen rays. Seitz and Wintz say: ““We 
ought to refuse to admit a refractory state of 
sarcoma or carcinoma cells to roentgen rays.” 
Against this we have seen superficial metastases 
disappear under light irradiation, whereas 
others in well-nourished patients would not 
regress though given the lethal irradiation for 
the skin. The author agrees with Jungling in 
saying that unfortunately there is no cancer 
dose, even omitting the cachetic patients. The 
difference between the radiosensibility of 
different sarcomata is even greater; for 
instance, lymphosarcomas respond to a small 
irradiation, whereas those of the melanotic 
group are very resistant, and moreover, tumors 
of the same histological structure frequently 
react quite differently to the same irradiation. 

Work has been done on lower animals, 
demonstrating that different individuals react 
differently, and the same is unfortunately 


true of the various tumor cells. A sort of 


acquired “‘radio-immunity” must also be con- 
sidered. We must take into account every 
biological condition in every cell, for the 
question of radiotherapy is not purely a 
physical problem. 

Third. On what point do the x-rays exert 
their action? How may one represent the 
mechanisms of their action? To what practical 
deductions will this lead? 

We know that x-rays act principally on 
tumor cells to damage them. This has been 


conclusively demonstrated in the study of 


sections of the tumor and its surrounding 
tissues. The nuclei of cells have been attacked 
during mitosis and without reference to dis- 
turbed surrounding blood supply. In other 
words, x-rays in sufficient quantities arrest 
growth. But this may not be all that takes 
place. 

The selective action on certain types of 
cells has been conclusively demonstrated. 
However, if such action was all, we could give 
enough radiation to be sure that the growth 
would disappear. Unfortunately, they do not 


disappear with the heaviest doses, but may 
grow even more rapidly; possibly because the 
surrounding tissues had been so much damaged 


that they were unable to resist the tumor 
invasions. Hence we should try to damage the 
malignant cell, and not overdose its normal 
neighbor. 

We must not forget the importance of the 
whole organism as well as the mutual actions 
of the normal and malignant tissues of the area 
affected, for possibly the purpose of roentgen 


therapy is only to increase the natural process 
of healing. 


BayNE-JoNEs, S. and VAN DER LINGEN. Thx 
Bactericidal Action of Ultraviolet Light. 
Jobns Hopkins Hosp. Bull., Jan., 1923, xxxiv 
No. 383, 11-15. 

This paper describes methods by which 
exact determinations may be made of the 
wave-lengths of light which kill bacteria. 
The sparks of various metals were used as 
sources of ultraviolet light, except in a few 
experiments when it was necessary to take 
advantage of sunlight because of its greater 
intensity. In most of the work a quartz spec- 
trograph was used. The absorption spectrum of 
a bacterial emulsion was correlated with the 
limits of the bactericidal action of light. 
The effect of temperature and the influence of 
hydrogen-ion concentration upon the limi 
and velocity of the germicidal action of a 
violet light were determined. From the results 
of these experiments the following conclusions 
are drawn: 

1. The bactericidal action of light is confined 
to the ultraviolet region of the spectrum, 
beginning at 350u,, and extending with increas- 
ing intensity to the shortest wave-lengths 
measurable with a quartz spectrograph: 185.6, 

2. These limits coincide with the absorption 
of ultraviolet light by bacteria. 

3. The temperature coefficient for the bac- 
tericidal action of light was found to be 1.05 
over a range of 10° C., and the constant u in the 
a Arrhenius was 934 to 975 

An increase in hydrogen-ion concentra- 
tion of the fluid in which bacteria are suspended 
during their exposure to ultraviolet light 
increased the velocity of the bactericidal 

action. The accelerating effect began at P,, 4.6, 

the isoelectric point, and was very strong in 

fluids more acid than this. 

5. Neither temperature nor the hydrogen-ion 
concentration rendered bacteria sensitive to the 
longer wave-lengths of light. 


SHerK, Henry H. Total Transposition of 
Viscera. Surg., Gynec. er Obst., July, 1922, 
xxxv, No 
Aristotle’s writings show that he had 

observed two instances of transposed organs 

in animals. 
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Petrius Servius, in 1615, recorded the first 
human case as occurring in Rome, but Carl 
Beck states that the first authentic case was 
reported in the time of Moliére, in the person 
of Marie de Medici, Queen of France. 

Kuechenmeister was the first to recognize 
the condition during life, based on the exam- 
ination made by percussion and auscultation. 


According to Sorge, the first x-ray record of 


this condition was made by Veheme 
1897 

In 1865, Grueber collected 79 cases from the 
literature, only five of which had been recog- 
nized during life. 

Kuechenmeister, in 1888, collected 149 
cases. By 1895, Pic was able to collect 1090 
reported cases, and in 1902 Arneil added, 
including his own, 44 more, 38 of which 
recognized during life. 

Karashuma, In 1912, catalogued over 200 
cases and gave what is presumably the 


ver In 


were 


best 
historical resumé. 
A communication from the Mayo clinic 


states that a hurried search of their records 
shows 10 cases indexed since 1910. From the 
same period their registration was approxi- 
mately 347,000, or I case in 34,700, which 
compares with the writer’s cases, found In 
34,000 army recruits examined by him. 
Transposition may be total or partial. The 
former is by far the more common. The latter 
is very infrequent. This is especially true of 
true congenital dextrocardia, as an _ isolated 
condition, of which Schreotter says: “None, 
not combined with transposition of other 


viscera, have actually been confirmed by 
autopsy. 

Total transposition of viscera is apparently 
twice as common In men as it is In women, and 


when occurring In women it has no effect on 
their child-bearing ability. 

Statistics on which to base me inciden 
heredity could not be found in literature, no 

case having been recorded in which the condi- 
tion occurred in parent and child. Brimble- 
combe reports one instance of two cases in the 
same family, brother and sister. It has been 
suggested that twin pregnancy may have some 
relationship to the condition, but the writer 
has no knowledge of such a causation. 


Bryant, JOHN. Visceroptosis: Normal Inci- 


dence. J. Am. M. Assn., Oct. 20, 1021, 
Ixxvil, 1400. 


& ol 


The author is reporting large series of statis- 
tical studies based on extensive post-mortem 
observations which ought to be of great interest 
to every roentgenologist. His charts are based 
on 1966 observ: ations on 290 unselected post- 


mortem sections of all ages and both sexes. 
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The original articles should be valuable to 
every diagnostician. The author’s summary is 
as follows: 

Visceroptosis Is, in general, not progressive 
with age. This is due to the fact that, although 
the percentage of ptosis of certain viscera 
increases with age, this percentage increase Is 
offset by a decreasing frequency with age in 
noes to other viscera. 

. Visceroptosis affecting one or more organs 
was present to some extent in 48 per cent of all 
cases examined, it being extreme in 10.2 per 
cent of the males and 19.7 per cent of the 
females. 

3. Visceroptosis affecting the liver, right and 
left kidney, stomach and pylorus, is acquired. 

4. Visceroptosis affecting the large intestine 
is in both sexes largely congenital or develop- 
mental. The percentage frequency of ptosis of 
certain portions of the large intestine does, 
however, further increase with age in both 
sexes. The greatest discrepancy between the 
male and female in regard to the percentage 
frequency of coloptosis in the adult occurs at 
the ileocecal valve. Thus, this portion of the 
colon shows an extreme degree of ptosis in 12.1 
per cent of the males of all ages; this contrasts 
with an extreme degree of ptosis at the ileocecal 
vi alve i in 39.4 per cent of the females of all ages. 

No normal standard of frequency of 
v isceroptosis, based on unselected material, 
exists. 

In the absence of such a normal standard, 
proper evaluation of the degree of deviation 
reported in any selected roentgenologic or 
other series of cases is impossible. 

A standard of frequency of visceroptosis 
which may be considered adequate until 
corrected by future investigators is made 
available in tabular form in the present article. 


Lawrence, R. D. The Effect of X-Rays on 
Enzyme Action. Arch. Radiol. er Electroth., 
Jan., 1922, Xxvil, 244. 

The literature on this topic Is scanty and the 
results contradictory. After careful study by 
method which is described in detail in the 
original article, the author concludes that 
radiation has no effect on enzyme action as 
shown by the method he employed, and there- 
fore the effect, if any, is extremely slight and of 
no practical importance. 


Rosperts, R. E. A Case of Extreme Dilatation 
of the Duodenum Due to Chronic Obstruc- 
tion.. Arch. Radiol. Electroth. Jan., 1922, 
XXVI, 237. 

The author reports a rare case of extreme 
dilatation of the duodenum in which immedi- 
ately after the opaque meal the stomach was 
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found to be normal, the duodenal bulb not 
being seen. After two hours the stomach was 
seen to be emptying normally, but that barium 
which had passsed out was seen to be lying 
at the bottom of a large C-shaped sac with its 
lower border low down in the pelvis. Above the 
barium shadow the sac was seen to be almost 
filled by fluid capped with gas. The upper free 
level of this fluid showed as a horizontal line 
above and to the right of the pylorus. A trace 
of barium could be seen on the floor of the 
upper arm of the C. The middle portion of 
the sac is traversed by delicate circular bands. 
The lower portion of the sac could be freely 
moved over the abdomen, especially on the 
left side; this was more evident in the lying- 
down position. Six hours and_ twenty-five 
minutes after the meal a considerable residue of 
the barium food was still present in the stomach, 
together with a large amount of secretion; the 
sac described above could be made out at this 
and all subsequent examinations up to forty- 
eight hours, a very small residue of barium 
being still visible in the stomach. An x-ray 
diagnosis of dilated duodenum was made. 
At the duodenojejunal flexure a crescentic band 
of cicatricial tissue was found, which caused a 
partial stenosis of the gut at this point. About 
2 in. below this there was a hernial orifice in the 
mesentery of the jejunum, through which 
almost the whole of the remainder of the 
small intestine had passed, but there was no 
evidence of obstruction of the small bowel at 
any point other than the above. 


ScHoiz, THomas. A Roentgenological Contri- 
bution to the Diagnosis of Spinal Carcinoma 
in Cases Having an Unrecognized Primary 
Focus. New York M. J.,.. Nov. 14, 1922, 
cxvi, 566. 

Early diagnosis of spinal metastasis in 
cases showing no apparent primary focus is 
very difficult. It may be arrived at by means 
of a thorough and careful analysis of its only 
symptom, pain, and a careful observation of 
the course of the disease with its characteristic 
remissions. Presence of a round gibbus 
strongly speaks against spinal tuberculosis. 
Sciatica in elderly people, especially if 
bilateral, is suggestive of neoplasm of the 
lumbar spine. Radiographic examinations 
may prove to become of great diagnostic 
help early in the disease. They should be made 
repeatedly and should be arranged indi- 
vidually according to the clinical aspect of the 
case. They should not be limited to the part 
of the spine called for, but should include the 
entire spine and such other parts of the body 
as may be suspected of having some bearing 
upon the diagnosis, especially the skull and 
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upper parts of the femora. The radiographic 
appearance of the metastatic changes may 
give a suggestion regarding the true nature of 
the unknown primary focus. Mechanotherap) 
seems to be very harmful in cases of spinal 
metastases and should therefore be made use 
of with great care in spinal conditions. An 
early diagnosis in spinal carcinoma may give 
hope of a cure in cases like the first one 
reported, where the secondary involvement 
was solitary and comparatively small, and 
the primary focus, if recognized, could have 
been removed surgically. Deep x-ray therapy 
in such cases may save the patient’s life. 


PFAHLER, GeEorGE E. The Treatment of 
Skin Cancer by X-Rays, Radium and 
Electrocoagulation. New York M. J., Nov. 
15, 1922, CXVI, 553. 

The author urges that precancerous lesions 
such as warts, moles, keratoses, and slowly- 
healing fissures should be destroyed by 
electrocoagulation, and in this way a great 
many cancers can be prevented. Every case of 
epithelioma should be thoroughly treated and 
completely eliminated at once. It is unwise to 
destroy cancer piecemeal. Radium properly 
applied is the best single agent in the treatment 
of cancer. In all well-advanced cancers two or 
more methods can generally be combined to 
advantage in the complete elimination of the 
disease. Skill, keen judgment, and careful 
consideration of the individual patient count 
for much in this field, as they do in every other 
branch of medical science. 


Tuomas, B. A., and PFAHter, G. E. Tech- 
nique of the Treatment of Carcinoma of the 
Bladder and Prostate by a Combination 
of Surgery, Electrocoagulation, Radium 
Implantation and Roentgen Rays. Arch. 
Surg. Mch., 1922, Iv, 451. 

A very interesting and attractive method 
of combination of surgery and radiological 
treatment of bladder and prostatic malig- 
nancies is described. In some cases the applica- 
tion is through a suprapubic cystotomy, and 
in others through a perineal incision for 
exposure of the prostate and accurate needling 
with radium needles. Electrocoagulation was 
used in a certain number of cases. Employing 
this combination, or quartet, of therapeutic 
measures, 26 patients have been treated. It is 
true that originally, in a few cases, the 
authors’ methods, with the present tech- 
nique, were comparatively crude in some 
respects. Until three years ago, when the 
small needles came into use, they were obliged 
to plant the radium en masse into the growth 
or its bed; also, the electrocoagulation of the 
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growth was not so intensively and thoroughly 
done; indeed, in some Instances, the tumor was 
destroyed or removed by the electrocautery, 
prior to the implantation of radium. 
Nevertheless, it is a remarkable fact that in 
this series of cases, although some patients 
have not been relieved of their symptoms, or 
their symptoms have returned after a period 
of improvement or actual freedom, only two 
are known to be dead, and one has been 
untraceable, a result that could not have been 
paralleled by any other form of treatment. 
The majority of these patients have been 
treated and observed only during the last 
three years; therefore, the authors are not 
justified in drawing conclusions, nor is it their 
intention to make any particular claims as to 
end-results. They desire simply to describe 
the technique evolved from experience and at 
present employed in this surgically unwelcome 
and disheartening type of formerly i inoperable 
bladder and prostatic carcinoma, and to say 
that it is their conviction that the treatment 
here described and practiced offers more in 
the way of prolongation of life, if not cure in a 
few rare instances, than any other method of 
treatment heretofore employed in this partic- 
ular deplorable type of malignant disease. 


HECKEL, Epwarp B. Non-Surgical Treatment 
of Malignant Epibulbar Neoplasms. Arch. 
Opbtb., Mch., 1922, li, 141. 

The author, in 1915, reported a case of 
epibulbar sarcoma treated with roentgen 
rays in 1910 with a technique which resulted in 
complete cure of the malignancy and the pres- 
ervation of a perfectly functioning eyeball. 
The success in this case was, the writer believes, 
the result of keeping the anterior segment 
of the eyeball wet during the exposure to the 
roentgen ray, by the continuous dropping of a 
normal salt solution over the eyeball. Since 
then, he has been able to discard the salt 
solution, due to better and more efficient 
x-ray tubes. The technique employed in the 
following cases consisted of placing the patient 
in-a recumbent, comfortable position, the face 
covered with a piece of tin foil perforated with 
a small hole a little larger than the neoplasm, 
and so placed that when the patient was directed 
to look in a certain direction the aperture in 
the tin foil was directly over the neoplasm. 
This procedure permits the patient the free 
use of the eyelids so that he may wink as often 
as he desires; in this manner the cornea is kept 
moist and cannot dry. 

Case I. Epidermoid carcinoma of right eye 
treated by Dr. George W. Grier. First applica- 
tion 5 ma. current; 6)4 in. parallel spark-gap; 
anode skin distance 8 in.; no filter; time two 
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and a half minutes. Five days later same 
treatment repeated; three days later same 
treatment with three instead of two and 
a half minutes; four days later same treatment 
as on the third exposure. After these four 
treatments the patient was given twenty-one 
days’ rest. At the end of this time there was 
still a small part of the growth remaining. Fifth 
exposure twenty-four days after the fourth, 
this time with 10 in. spark-skin distance, 
three and a half minutes. Sixth exposure, three 
days later, the same as the fifth except three 
minutes. The seventh exposure, two days 
later, the same as fifth exposure. One month 
later, lesion was completely healed and remained 
SO. 

Case II. Squamous-cell carcinoma, right 
eyeball. Treatment again by Grier as outlined 
above, twelve exposures being given during 
seventy days. Photographs of the patients and 
microphotographs of the tissue removed at 
biopsy accompany the article. The author calls 
attention to the necessity of adding treatment 
with the actual cautery or electrocautery in 
certain cases where the neoplasm protrudes 
through the lid aperture. 


Recaup, Cl. The Error of Division and 
Too Frequent Repetition of Doses in the 
Radiation Treatment of Cancer. Paris 
Med., Feb. 4, 1922. 


According to this author, the cure of a 
cancer requires the destruction of all the malig- 
nant cells. The time during which the total 
dose necessary for its destruction can be 
administered is variable. Often, however, 
cancers are treated by small doses, frequently 
repeated, during a long period of time. There 
are two objections to this division and frequent 
repetition of doses. On the one hand, the repeti- 
tion of non-lethal doses of irradiation produces 
a sort of immunity on the part of the neo- 
plastic tissue. On the other hand, there is 
brought about a sensitization of the normal 
tissues. This condition is frequently observed 
in superficial malignancies on the face. Where 
this technique has brought the progress of a 
lesion to a standstill, and on account of ulcera- 
tion no further radiation can he given, it is 
important, then, to administer the total 
treatment of a cancer at one application if one 
wishes to achieve a complete cure. 


BrYANT, JOHN. Visceral Adhesions and Bands: 
Normal Incidence. Am. M. Sc., Jan., 
1923, Ill, 165. 

This paper is a continuation of studies al- 
ready noticed in these columns, undertaken by 
Bryant on a large series of unselected post- 
mortem sections. The following conclusions 
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are of great interest to diagnosticians, especially 

roentgenologists. 

The transverse colon is more frequently 
involved by adhesions than any other abdomi- 
nal viscus. Seven women and eight men out of 
every ten persons presumably have some 
involvement of this viscus by congenital or 
acquired adhesions. Next in order of frequency 
of involvement come the gall-bladder, duode- 
num, peritoneum, omentum, ascending colon, 
hepatic flexure, appendix, liver, and descending 
colon. 

Within a range of variation not usually 
exceeding 10 per cent, the rate of involvement 
of a given viscus may be greater in the male 
or in the female, and this relative rate of 
involvement with regard to sex may further 
vary with age. 

The rate of involvement by adhesions is for 
several viscera higher in the fetus than at 
later ages, as the transverse colon in the male 
and the terminal ileum in the female. 

The rate of involvement by adhesions 
increases rapidly with progressive age for 
certain other viscera, as the sigmoid flexure 
in the male and the adnexa in the female. 

The age of forty is critical in both sexes 
with reference to the average number of viscera 
involved by adhesions in any given case. 
After the age of forty, there is a sudden increase 
of involvement by ‘about 50 per cent in both 
sexes, the increase being somewhat more 
marked in the male than in the female. 

Complexity is practically a synonym for age 
with regard to the number of viscera involved 
in any given adhesive process. This increase 
in complexity amounts to over 200 per cent 
after forty years of age. 

Variety in the character of the adhesions 
present also increases with age. A sudden 
marked increase of nearly 100 per cent occurs 
in the thirty-forty year decade, or ten years 
earlier than the onset of the marked increase 
with regard to the average number of viscera 
involved, and the onset of the increase in the 
complexity of the adhesions themselves. 

The distinguishing characteristics of con- 
genital or developmental adhesions are sim- 
plicity and lack of variety in type. 

The distinguishing characteristics of ac- 
quired adhesions are complexity and variety 
in type. 

Poos, Fritz. Concerning the Indirect Damag- 
ing Effects of Irradiation on the Body 
through Irradiation of Isolated Organs. 
Klin.-therap. Webnschr., Apr. 22, 1922, 
p. 836. 

No evidence has been found for the possi- 
bility of influencing the specific function of the 


hypophysis through x-ray irradiation. The 


infantile development of the genitalia which 
occurs on x-ray irradiation of the hypophysis 
is not dependent upon hormones and should 
not be considered analogous to the constitu- 
tional infantilism. The genital infantilism is 
considered as part of the phenomena of a 
typical general deterioration brought about by 
generalized indirect action of the rays. In all 
the irradiated (x-rayed) animals, whatever the 


place chosen for irradiation, the condition of 


the organs was essentially similar to the condi- 


tion of organs exposed to the direct action of 


the rays—a typical deterioration of the organs 
with increased metabolic rate (changes 
the cells. 


Groover, THomas A. The Relation of Radi- 
ology to Cancer Control. South. M. J., 
1923, XVi, II. 


The author regrets the fact that in much of 


the literature on cancer intended for both lay 
and professional distribution, radiology is 
referred to mainly for the purpose of warning 
against it; and by broad implication, at least, 
the motives, good faith, and _ professional 
competency of the radiologist are impugned. 
Under the guise of a public health crusade, 
leaders in medical thought have also given 
expression to similar sentiments on the publi: 
platform and through the columns of the dail; 
press. It is doubtful that the exigencies of the 
situation, or the facts in the case, justify such 
dogmatic pronouncements, which do not foste1 
that helpful cooperation essential to the success 
of such movements. 

In mapping outa plan of attack upon cancer, 
or a potential cancer, we have not always 
clear conception of the issue involv ed, namel: 
that In most instances it is a question of life or 
death, and that, if we fail to destroy the cancer 
utterly and completely, the cancer will inevita- 
bly destroy the patient. We do not always prop- 
erly balance our treatment of the patient and 
our treatment of the disease. The radiologist has 
been unduly handicapped by the prevailing 
idea that under no circumstances must he do 
anything that would jeopardize the vitality 
of a healty cell. Until he is allowed some of th« 
latitude in this regard that has been by common 
consent conferred upon the surgeon, his efforts 
in combating cancer will fall short of the 
goal. 

The author believes that the time will come 
when we shall say that this particular case is a 
case for x-ray and that particular case is a case 
for surgery. It is not logical to use two entirel\ 
unrelated methods having the same thera- 
peutic object. 
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1923, CIV, 


MortToN, REGINALD, 
Some Results of 
Lancet, Jan. 30, 


Lee, Harrie B. 

X-Ray Therapy. 
117. 

The authors state that the time has not vet 


come for them to analyze their results in 
deep x-ray therapy in malignant disease, 
although they now have over 600 cases 
to refer to, for the following reasons: (1) 


Over 95 per cent of the cases treated have 
been sent up by surgeons or others with the 
comment “inoperable” or “‘inoperable recur- 
rence after operation.”” Such being the case 
the percentage of good results is necessarily 
small, and any figures based on such results 
would be misleading. (2) In a large majority 
of cases treated, general dissemination had 
already begun, and, although the primary 
focus has disappeared after treatment, death 
has quickly ensued from involvement of the 
liver, mediastinum, etc. Here, again, figures 
would give quite a wrong impression of the 
results. (3) In regard 96 the comparatively lew 
early cz bd treated, the longest interval since 
signs of the disease have disappeared i is only 
eighteen months, a period quite inadequate 
within which to say whether they are to be 
classed as cures or not. 

Nevertheless, the authors, feeling that the 
medical profession would welcome 
information on results to be expected from 
treatment, cite a few cases, giving full details 
of treatment and results. The case reports 
would indicate that the method has now fairly 
well established itself as a means of dealing 
with cases when nothing else can be done. The 
results in all cases make the treatment worth 
while, and in a few instances border on the 
miraculous. Whether an early case of surgery 
should be discarded in favor of x-rays, It is 
as yet too early to say; but in all early cases 
treated, symptoms and signs have disappeared, 
and so far there has been no recurrence. When 
surgery is resorted to, the authors strongly 
urge the employment of deep x-ray therapy 
either before or after operation—preferably 
before, as a prophylactic measure against 
recurrence. 

SmitH, Morris K. Premature 
After Separation of the 
Epiphysis. Ann. Surg., Apr., 
The author reports a case of very great 

interest because of the clear roentgenographic 


some 


Ossification 
Lower Radial 
1922, Ixxv, 501. 


demonstration of premature ossification of the 
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previously separated epiphysis, resulting in 
arrested growth. The process in the radius 
was observable in eight months and complete 
in one year. Another feature of interest is the 
accompanying ossification in the ulna epiphy- 
sis, although the original injury was a 
fractured styloid. 


here 


ERSKINE, ARTHUR W. X-Ray 
Carcinoma of the Breast. 
Mch., 1922, xli, 200. 


Treatment of 
Illinois M. J., 


The author believes that at the present time 
from ordinary intensive radiation of breast 
cancer we can reasonably expect: 

An increase of at least 25 per cent in the 
number of patients alive after 


live years 


operation. 


2. Prevention of breaking down and ulcera- 
tion of the tumor, with its attendant pain, foul 
odor, and mental anguish. He has seen only 


one inoperable case break down under x-ray 
treacment. 
3. Destruction of superficial metastases. 


Prolongation of comfortable life. 
An easy death from distant metastases or 
intercurrent disease. 

The question as to whether or not an attempt 
should be made to administer a lethal dose to 
the whole cancer at one sitting Is as yet unde- 
cided. It is evident that flooding the chest with 
such a tremendous amount of radiation at one 
time will produce such a profound constitu- 
tional reaction that we should have to be pre- 
pared to accept a definite mortality rate from 
the treatment alone. 

Finally, the x-ray therapist must remember 
that he is dealing with a powerful agent, 
capable of producing harm as well as good. 
He must remember that insufficient treatment 
of cancer cases takes away the only chance 
these patients have for life. Realizing the 
deadliness of the disease, he must be willing to 
submit his patients to considerable discomfort, 
and he must not fear burns of the skin, or even 
a few deaths. In order to attain the highest 
degree of success, and to realize the hopes 
inspired by recent developments in this art, a 
certain degree of courage is as essential as a 
mastery of technical details. 

(Surely the view expressed in the last two 
paragraphs of this abstract is an extreme one. 
The occurrence of deaths in connection with 
radiotherapy can only serve to discredit it. Ed.) 


BOOK REVIEWS 


EsopHacoscopy. By 
Chevalier Jackson, M.D. Octavo of 346 pages 
with 114 illustrations and 4 color plates. 
Philadelphia and London, 1922. Cloth, $3.50 


net. 


As stated in the author’s preface, this book 


BRONCHOSCOPY AND 


is an abstract of his previous work, 
Endoscopy and Laryngeal Surgery,” 
in 1915. 

The former treatise was a large heavy volume 
of over 700 pages. The new volume is in the 
form of a manual containing less than half the 
number of pages. The difficult task of pre- 
senting by written word the various purely 
manual endoscopic procedures has been accom- 
plished in the same brilliant manner in which 
the distinguished author has so successfully 
solved the many perplexing and unusual 
problems of endoscopic surgery. 

In the main, the author has confined himself 
to a clear, concise description of the technical 
details of endoscopic work, which, in his judg- 
ment, based on a wide clinical experience, have 
proved to be the best methods. Consequently 
the reader is not confronted with a multi- 
plicity of procedures or confused by a mass 
of historical data. Yet the pruning has been 
so skilfully accomplished that nothing vital 
has been sacrificed, and one may confidently 
predict that the new work will bear fruit in 
even greater abundance than the older treatise. 
It instructs and does not weary, it pilots but 
does not explore. His love of accuracy of 
statement has prevented creating superfluities, 
as has his fear of prolixity prevented important 
omissions. 

In his first chapter, “Instrumentarium,” 
he very properly avoids citing the numerous 
types of endoscopic tubes that have been 
devised since the development of endoscopic 
surgery, and confines himself to a description 
of the distally lighted tubes which bear his 
name. 

The chapter on “Anatomy of the Larynx, 
Trachea, Bronchi and, Esophagus Endoscopi- 
cally Considered,” has been treated at greater 
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length and in more detail than in the older 
treatise. 

The position of the patient in endoscopic 
examination is also explained in greater detail, 
and especially helpful are the new drawings 
showing the schema of position for endoscopic 
examination—the normal recumbent, the 
raised flexed, the raised extended and the 
faulty position with chest heaved and spine 
arched. 

In that portion of the work dealing with 
“Symptoms and Physical Signs of Foreign 
Bodies in the Air and Food Passages,” the 
author has arranged in epitomized, compact 
and yet detailed form, all the latest results 
of numerous keen observers and careful 
clinicians. Especially instructive is the well- 
arranged summary on “Symptomatology and 
Diagnosis.” 

The “Roentgen-ray Study in Foreign Body 
Cases” has been considerably condensed. Som« 
of the newer roentgenographic signs: viz., 
expiratory valve-like bronchial obstruction 
produced by nonradiopaque foreign bodies 
such as peanut kernels, have been described. 
One might wish that the author had explained 
in greater detail the method of bronchial map- 
ping or lung mapping by the bronchoscopic 
introduction of opaque substances such as 
powdered subnitrate of bismuth. The results 
have been well illustrated with photographic 
copies of x-ray plates of actual cases. 

The chapter on tracheotomy is a valuable 
and sorely needed addition to medical litera- 
ture. It contains the clearest, most condensed 
description and résumé of the indications for 
tracheotomy, the technique of the operation 
and the after-care of the patient, that the 
reviewer has yet seen. 

If one were to summarize the virtues of this 
new work of Jackson’s, he could not do better 
than to say that it comprises all the elements 
which, in our undergraduate days, we were 
taught constituted an ideal sentence, namely: 
Correctness, Clearness, Force, Ease and Unity. 


Epwarp L. Prartr. 
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